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CHAPTER I 
INTRODUCTION 
Background for This Study 
Droughts, increasing demands for municipal, industrial and rec-
reational water, and pollution of existing water supplies have focused 
increasing attention on water as an economic, good, Water is no longer 
free for the taking, since it is not always available in the desired 
quantity of acceptable quality for a particular use. As a result, com-
prehensive economic analysis at the state and regional level has gained 
prominence with public policy decision makers in the past decade. In-
cluded in state and regional economic development planning are programs 
focusing on water resource development. These programs involve an ex-
panding federal-state relationship in river basin planning. 
In his message to Congress on Natural Resources in 1961, President 
Kennedy accepted the comprehensive river basin planning goal recom-
mended. by the Senate Select Committee on Natu+al Resources, head~d by 
the late Senator Robert S. Kerr. This was the inception of the ~resent 
policy guides for water and related land resources studies commonly re-
ferred to as Senate.Document 97 [40]. 
The overall objective of.the river basin planning is to provide 
the best combination of uses of water and related land resources to 
meet all foreseeable short and long-term needs. In view of-these needs, 
full consideration is to be given to objectives such· as national 
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income, regional development, environmental quality, and well-being 
of the people [47]. Reasoned choices must be made between these ob-
jectives when they conflict. National and regional economic develop-
ment is considered essential to the maintenance of national strength 
and the achievement of satisfactory levels of living. It is recognized 
that comprehensive water and related land resources planning is essen-
tial to economic growth and development. 
Proper.stewardship in the long~term interest of the nation's 
natural bounty may require the protection and rehabilitation of re-
sources to insure availability for their best use when needed, Thus, 
consideration should be given .to aesthetic and qualitative values of 
open space; wilderness areas, wild rivers, lakes, beaches, mountains 
and related land areas that could be maintained and used for recrea-
tional purposes. Current policy also emphasizes that areas of unique 
natural beauty and historical and scientific interest should be pre-
served and managed primari+y for the inspiration, enjoyment and im-
provement of the "quality of life" of the people. 
Well-being of .all the people.shall be the overriding determinant 
in considering the best use of water and related land resources. Hard-
ship and basic needs of particular groups within the general public 
shall be of concern, but care shall be taken to avoid resource use and 
development for the benefit of a.few or the disadvantage of many. 
River basins are usually the most appropriate geographical units 
for planning the use and development of water and related land resour-
ces. Four types of river basin studies evolved from the guidelines 
established in Senate Document 97. Type I or comprehensive framework 
studies develop framework plans or strategies for development of water 
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resources of the major water resource regions in the United States. 
Type II or comprehensive detailed studies are designed to locate spe-
cific projects and certain water management measures needed in the near 
future. They may be installed under existing or new authorities. Type 
III studies are for developing individual water project plans. 
Type IV river basin studies are generally conducted by a state 
water resource agency in cooperation with the United States Department 
of Agriculture. In some Type IV studies the cooperation is with other 
Federal agencies. In the Great Plains, Type IV rive~ basin studies 
have been conducted by State Water Resources Agencies in cooperation 
with the Soil Conservation Service, the Forest Service and the Economic 
Research Service of the United States Department of Agriculture. 
An Example of State Water Planning 
The Kansas "State Water Plan Act" enacted by the State Legislature 
[37] provides a major policy statement regarding the development of a 
State Water Plan and §tate financial participation in water resources 
projects and programs. The State Water Plan requires the Kansas Water 
Resource Board to formulate and adopt long-range goals and objectives 
for the development, utilization and disposal of water, based on (1) 
careful consideration and estimates of the water resources of the 
state and (2) the present and projected water use and needs of the 
people of Kansas. 
The above legislation provided for state financial participation 
in water developmen~ projects. Any public corporation shall be eli-
gible for state financial assistance covering a part of the costs of 
lands, easeIµents, and rights-of-ways necessary for the development of 
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water resource~ projects if such projects provide benefits beyond.the 
boundary of the.public corporation. The Board may also recommend the 
incl,.usion of conservation storage. features 't'.or water supply purposes 
in any proposed water development project of any public corporation. 
Such storage may be provided at state expense if, in .the opinion of the 
Board, the.water will be needed within the state in the future. For 
the purpose of providing tqe legislature with information as to prob-
able future program costs on a continuing basis, the Act stipulates 
that the Board shall annually project future costs of water management 
projects for a 25 year period. 
The Kansas Water Resources Board is currently making a water re-
sources study of the state to develop a data system capable of provid-
ing the state legislature required information on water supply and fu-
ture water needs. The Board requested the United States Department of 
Agriculture to cooperate in a study of the Kansas portion of the Arkan-
sas River Basin. 
Participation in the study by the Department of Agriculture is 
under the provisions of Section 6, Public Law 566, as amended. The 
River Basin Planning Staff of the Natural Resource Economic Division 
is the ERS representative on river basin studies. The research repor-
ted herein partiall,.y fulfills the ERS responsibility for estimating 
the economic impact of water resource development in the area relating 
to the need . for future water requirements. Much of the .basic data used 
in this study are from the unpublished ERS economic. base study of the 
study area. 
The General Problem 
This stu4y is based on a 54 county area in southern Kansas that 
approximates the Arkansas River.Basin drainage area of Kansas (Figure 
1). This area which includes about 28.2 million acres was considered 
a logical area for a water resources study. 
It has a.common drainage, the Arkansas River, and it consists of 
county political subdivisions that allow for the collection of consis-
tent economic, data~ The· general problem is .. to determine whether 
planned and proposed water resource development will meet the needs 
of the le_vel of economic development projected for southern Kansas for 
1980, 1990 and 2000. Not only quantity or availability of water, but 
the quality of water from various sources must be considered. Infor-
mation relates to: (1) what are the existing water and related land 
resource problems, and (2) what are t4e potential problems that may be 
expected to oc~ur in the future? After identifying potential problem 
areas, policy measures can be prescribed to reduce adverse effects 
these problems may have on the people and the economy of.the area. 
Planning Water Use Requirements 
In planning for future economic development, private industrial 
groups and. governmental·. agencies need estimates of present and future 
water supplies that are expected to prevail in the area. The western 
part of the study area depends primarily on ground water for domestic 
and municipal water supplies. Irrigation has been increasing rapidly 
in southwestern Kansas since the mid 1950's and is drawing on ground 
water reserves. The level of irrigation is projected to increase 
rapidly in the near future. 
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The eastern part of the study area primarily u~es surface water. 
The quality of· ground water in the. eastern part of Kani;;as is not .. always 
satisfactory for human.consumption. Many rural water districts have 
been organized to supply domestic water for rural residents; An inten-
sive small watershed development program has been carried out.in parts 
of the area .for upstream flood protection. TQe Corps of Engineers has 
constructed.several major reservoirs in.the area. 
Both the Corps of Engineers and the Bureau of Reclamation are con-
ducting studies in southern Kansas to determine where feasible con-
struction sites exist. The Kansas Water Resource$ Board is making es-
timates of future water supply, taking into ac~ount the depletion of 
exist:i,ng ground water and the.construction of·reservoirs that are con-
sidered to.be economically feasible. 
Planning An Alternative Urbanization Design . 
In his 1970 State-of~the~Union message, President Nixon advocated 
development of a "national growth policy" that would consider the 
"urban population crunch" and.rural developm~nt as part of .the same 
problem. President Nixon stated [33): 
What rural America needs most is a new kind of assist-
ance. It n~eds to be.dealt with, not as a separate nation, 
but as part of an overall growth policy for all America. We 
must create a new rural environment that will not only stem 
the migration to urban centers, but reverse it. 
One hypothesis to maintain a better rural-urban population bal-
ance, as our nation continues to grow, is the development of new 
cities in rural areas. A new city may be defineq as either creating a 
completely new city in a virgin.rural area or superimposing an indus-
trial development complex around or near an existing small town in a 
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rural area. The second.alternative may be.the most efficient.alter-
native .for the Arkansas River Basin in the near future. This approach 
would provide a base for a new city to build on in terms of established 
but underutilized railroads, highways, and communications network fa-
c:Uities. 
The long-range planning objective would be to develop a new city 
on the edge of an existing small town, This would be necessary to pre-
vent the present town from becoming the nucleus of the new city which 
would then be subject to internal decay as is being experienced in many 
of our. larger cities at the present time.. With well-planned early 
zoning laws, the .original .. town would eventually be reconstructed as a 
suburb of the .new city. 
Several existing towns in southeast Kansas could be sited as logi-
cal locations or base points in which to build a new city. Three.such 
towns are Arkansas City, Coffeyville and Winfield, each being serviced 
by three railroads with agency stations and having adequate north-south 
and.east-:-west highway networks. All three towns are also on or near 
one of the alternative navigation proposals for extending the Arkansas 
River navigation project from Port Catoosa (Tulsa) into Kansas. 
It is hypothesized that the development of a new city (which will 
be called "Port Fahs") will reduce outmigration from the area. New 
job opportunities will be available for formerarea.residents whohave 
been forced to seek employment in the larger cities outside of the 
area. It is further hypothesized that other city dwellers will be 
attracted to the.area by aesthetics and the improved natural environ-
ment. Being located in southeast Kansas, Port Fahs can offer accessa-
bility to adequate water-based recreation and clean air and water. 
Shorter commuting time means less tension or frayed nerves and a 
greater amount of leisure time to enjoy the recreational facilities 
and the total natural environment the area has to offer. 
The Specific Problem 
9 
The specific, problem of this study was to.develop a methodological 
framework to estimate economy income and employment multipliers, water 
multipliers, and water requirements for a projected level of economic 
development in southern Kansas in 1980, 1990 and 2000. The results of 
this study will provide the Kansas Water Resources Board an information 
network that will enable them to project the .need for water of accept-
able quality in southern Kansas for the next 30 years. The quantity of 
good quality water required in future time periods is the basis for 
Board estimates of future costs of water management projects and pro-
grams as decided by the state legislature. 
The Corps of.Engineers has proposed.extending the.Arkansas River 
Navigation project into Kansas. What are the implications of this type 
of development on the.economic,structure of the area? Who would bene-
fit from a.new source of transportation? How would water transporta-
tion affect the.industrial mix of the study area? How would changes in 
the economy affect the.demand for water? These are the types of que1:1-
tions that need to be investigated in long-range planning. 
Extension of the .Arkansas River Navigation project in conjunction 
with other policy decisions could stimulate the development of a new 
city in a rural area near the waterway. If this happens, what indus-
tries can the area support? What effect would this have on the future 
labor force? With the present emphasis on rural-urban balance the 
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possibility of creating a new city in the study area is not unrealistic. 
Prior research in water resources would aid the policy makers in evalu-
ating proposed sites for new cities. This type of evaluation is con-
sidered in this study. 
A solution is sought in terms of an information network on the 
economic interrelationships and water requirements of the study area. 
The unknown of the problem is formulated as the economic, struc;:ture and 
processes of the southern Kal)sas economy. The data are in terms of 
production requirements and transactions within the area. There are 
no predetermined or specified conditions to the problem which must be 
met. 
Objectives of the Study 
The objectives of this study center around the development of an 
economic information system to describe the present and projected eco-
nomic structure and the rel~tionship to water requirements. Applica-
tion of the model is then applied to a portion of.the Arkansas River 
Basin. 
The interindustry approach to data collection and analysis as de-
veloped by Emerson was selected for this study [12]. The primary ob-
jective of the study is to describe the interindustry structure of a 
portion of a river basin.and to show how this economic.information can 
be used.in conjunction with other data to project the future need for 
water. This requires projecting future conditions expected to prevail 
in the area which relate to the need for land.and water resource devel-
opment; such as the availability of·. resources, production, population, 
employment anq income. 
The specific objectives of the study are as follows: 
1. To develop an input-output model for the study area, 
based on 1965 data. 
2. To develop the technical relationships, including the 
input~output coefficients, employment output coeffi-
cients and water requirements coefficients to describe 
specified production processes in the study area in the 
base year 1965. 
3. To project final demand, labor productivity, and direct 
water requirements by sectors for 1980, 1990 and 2000 
and to forecast employment, population, income and total 
water requirements from the projections sited above. 
4. To develop a hypothetical city in a strategic site rela-
tive to a major waterway and estimate the impa~t on em-
ployment, population, income and water requirements of 
the study area. 
5. To make recommendations to water resources planners 
working in the. stu~y area and in similar areas. 
The results of this research will add.to the existing knowledge 
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about the interindustry relationship in a subregional economy because 
of their affect on water usage. The analytical techniques should aid 
public policy decision makers in assessing the needs for and affects 
of water resource development programs. 
CHAPTER II 
DESCRIPTION OF THE STUDY AREA 
Geographic Characteristics 
In conducting comprehensive economic ana!ysis of a.region, it is 
necessary.to have a descriptive background.of·the physical and.economic, 
condition of the·area. This information aids in.formulating the model, 
evaluating the results .and m~king recqmmendations.for policy makers. 
The study area.is located in tne heart of the plains states.and 
is usually thought of as being very flat. Most of the land is flat. 
to gently rolling, sloping from west to east. There are many hills 
and picturesque valleys in the area with some steep slopes along the 
valley walls. The Kansas Flint Hills, famous for beef cattle produc-
tion, crosses the. east central portion of the area from north to south. 
In the easterri half of the area the topography is somewhat erratic·. 
but in the western part, the increase in elevation is about 10 to 15 
feet per mile. The highest point in.the area is just over 4,000 feet 
at _the Colorado border. The lowest point is under 700 feet and is lo-
cated in the.Verdigris stream bed on the Oklahoma border [19, p. 2]. 
Located in the center.of the contiguous 48 states, the area has a 
continental climate characterized by well-defined seasons with rapid 
weather changes [19, p. 9]. Weather is affected by the Rocky Mountains 
to the west and the Gulf of Mexico to the. south• The mountains de-
crease .the moisture content of the air from the Pacific.Ocean while 
12 
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the Gulf coastal air stream is the major source of the moisture which 
moves northward across the area. 
Average annual precipitation ranges from over 40 inches in the 
southeastern.corner of the area to 16 inches in the extreme western 
area along the Colorado border. 
Distribution of rainfall through the year is ex-
tremely favorable for crop production, since, on an.aver~ 
age, about 75 percent of the year's total falls in the 
crop growing season, April to September [19, p. 10]. 
Agriculture is the industry affected most.· by climatic conditions. 
The differences in rainfall, temperature, and length of growing season 
are reflected in.the type of farming observed in moving from east to 
west across the study area. A descriptive analysis of the resources 
will be helpful in describing the structure of the economy9 • · 
Water 
Supply 
Precipitation is the primary source of water in the Kansas portion 
of the Arkansas River Basin. To this is added the stream flow into 
the area from adjacent states and the slow movement of a very small 
amount of water in ground water reservoirs that extend across the state 
boundary. Almost 99 percent of the gross amount of water available to 
the basin comes.from precipitation which falls upstream within the 
study area. Of .this total, 85 to 90 percent is consumed by evaporation 
and transpiration from plants. Most of the remainder runs off and en-
ters the tributary network of the Arkansas River. A s~all portion 
moves downward through the soil and creates ground water supplies. 
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Because of higher precipitation, the eastern section of the study 
area has much more water in streams than does the.west while geologic. 
deposits allow greater quantities of water to be stored underground in 
tb,e wes.tern and south central sections. The average. annual precipita-
tion .produces.an even greater variation in surface runoff. The amount 
of water which finds its way into streams ranges from less than one-
tenth of an inch per year in the west to over 10 inches in the.south-
east~ This accounts for the more numerous and larger-streams in east-
ern Kansas and Oklahoma. 
Average.annual streamflow contributed by streams entering the 
Arkansas River drainage area.in Kansas is approximately 0.2 million 
acre feet (MAF). The maximum annual inflow was 1.5 MAF in 1951 and 
the minimum. annual inflow was 0.1 MAF in 1956 [19, p. 53]. 
Average annual outflow from the study area is 5.1 MAF. The ex~ 
tremes were lq.2 MAF in 1951.and 0.9 in 1956. On the average, 4.9 MAF 
of runoff.are generated within the study area. 
Development 
Because of the wide variation in the amount of surface runoff, it 
is necessary to provide storage in reservoirs to assure an adequate 
annua.l supply. for the people .and industry within the .area. The few 
natural la~es in Kansas are very small. Most are sink holes which were 
formed by collapse of the underlying geologic structures. A few lakes 
have been created on the floodplain of.major rivers when the stream. 
changed its channel and.left an oxbow lake behind. The largest natural 
lake in the area has a surface area of about 130 acres and a maximum 
dept,h of less than 10 feet. 
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The largest lakes in the study area are the man-made impoundments 
formed behind dams built ,by the v.s. Corps of Engineers and U.S. Bureau 
of Reclamation. ~hese reservoirs store water for flood protection, ir-
rigation, municipal an4 industrial water supply and other uses. The 
size, number and distribution of federal reservoirs have added a new 
element to outdoor recreation (Figure 1). 
The boom in federal reservoir construction in the study area is 
of .recent origin. As of 1957, only six federal reservoirs had been 
completed in the state~ Only one of these, Fall River Reservoir, was 
located in t~e Arkansas River drainage basin. Since 1957, five addi-
tional major reservoirs have been completed in the study area. In 
addition, seven more have been authorized and others are currently 
under study. 
Different .facilities for water storage, such as mill dams, channel 
dams, anq farm ponds, have been constructed. Cities needing more 
stable water supplies, have, constructed water supply reservoirs so 
there are now a multitude of small lakes and ponds in the state. In 
add+tion to the local government and water district reservoirs in the 
study area, several Stat;e·Fish and Game Lakes have been constructed 
averaging from 50 to 100 acres in surface area and from 500 to 2,000 
acre-feet of storage. Approximately 215 reservoirs have also been con-
structed in the area by watershed district;s in.cooperation with the 
u.s. Soil Conservation Service. The primary purpose of these flood re-
tarding str~ctures is to provide upstream flood control of the agri-
cultural valleys. 
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Recreation 
Americans continue to turn to the outdoors.for recreation, re-
laxation and rewarding use of leisure time [48, p. 4-6-1]. About o~e­
fourth of all outdoor recreation will continue to be dependent on 
various types of water and related land resources. Small watershed 
structures provide unlimited potential for water-based recreation in 
the central and eastern parts of the study area. The main problem is 
providing accessability to the people who wish to use these fac~lities. 
The need for good water-based recreational facilities is going to con-
tinue to increase. Pe~sons working in water resource planning and de-
velopment should be constantly aware of the demands and potential for 
development in the area. This information should be passed on to the 
policy decision makers so that systematic development can keep pace 
with the increasing demand. 
Water Quality 
Abundant supplies of clean water are necessary to support our way 
of life. Clean, safe water is nec~ssary for drinking, bathing, swim-
ming, fishing, water skiing, etc. Water used for irrigation cannot be 
too salty and should be reasonably free of disease~causing organisms. 
Quality requirements for industrial cooling water are generally not 
very stringent but some industrial processes require water of a higher 
quality than is necessary for drinking water. Almost all water uses 
have desirable or minimum quality requirements below which the water 
has reduced or little economic value [20, p. 7]. 
As the industrial sector increases output .to meet the demands of 
a growing market, new construction and expansion of existing facilities 
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will require more water to support the growth in prod4ction. "The 
new water demand will be met· in part by increased withdrawals, but in 
larger part by improved methods of water management" [48, p. 4-2-3]. 
Water withdrawals are a function of the recirculation rate which in 
turn is infl.uenced by the availability of wat;er, water quality require-
ments, water costs, and water treatment costs [48, p. 4-2-4]. The 
quantity of water recycled for industrial use in the study area is ex-
pected to increase. This will result primarily from efforts to main-
tain higher water quality standards than from inadequate water supplies 
or the cost of fresh water withdrawals. 
A discussion of .. water quality control as it relates to. planning 
would be incomplete with.out.mentioning the problem of sedimentation. 
"By far the greatest quantity of pollutants in surf ace water is the 
sediment produced by erosion of the land" [2, p. 5]. The increasing 
emphasis on environmental quality often underestimates or completely 
omits the sediment problem • 
••. Industrialization with its rapidly increasing coat-
ing of our land with concrete streets, highways, airports, 
and business districts, and the scraping of cover from sub-
urban lands for sub-divisions result in more runoff, faster 
runoff, and subsequently higher leyels of sediment in our 
streams, lakes, and man-made ponds and.reservoirs [2, p. 9]. 
Planning aspects relating to water quality control should receive 
an additional amount of attention as the economy expands and water re-
quirements are increased~ The proper time to control water pollution 
and maintain water quality standards is when new industries locate in 
an area and existing firms expand their physical facilities. Munici-
palities should plan for adequate sewage and waste treatment facilities 
to·acconnnodate future economic.development. 
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Economic and Social Characteristics 
General 
Before e~amining the curreqt structure of the study area economy, 
it will be usefµl to outline some of the major changes that have re-
sulted from differential growth rates in Kansas. Total Kansas personal 
income increased by 252 percent from 1950 to 1967 (Table I). This was 
below the national increase of 276 percent but above the plains states' 
average increase of 239 percent for the same period. 
Employment expanded.from 721,000 in 1950 to 836,000 in 1967. Dur-
ing the past decade, except for 1966 and 1967, the state experienced 
net· outmigration., This means that the .natural increase in population 
was greater than the actual. increase. 
Growth, decline and instability have characterized individual in-
dustries within the state and study area. Aerospace, located in the 
Wichita ar~a, has been the most unstable industry in the state. Em-
ployment decreased from 48,000 in 1957 to 30,000 in 1961 to 27,000 in 
1963. Then it increased over 40,000 in 1967 only to decrease again in 
1968. 
De~pite the.gyrations in the areospace industry, durable goods 
manufacturing has been expanding with the result that total manufactur-
ing activity in-the state has increased. Non~durable goods manufac-
turing, however, has been declining. These decreases have been pri-
marily in the food processing sector, an historically important in4us-
try to the.Kansas economy. Employment in food processing decreased by 
more than 17 percent from 1958 to 1968. Less than one half as many 
persons are engaged in farming at the present time as 20 years ago. 
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TABLE I 
PERSONAL INCOME DATA FOR KANSAS, THE PLAINS 
STATES, AND THE UNITED STATES, 1950-1967 
Percent Change In Kansas As 
Total Personal Income A Percent Of 
Years Kansas Plains United u.s. Plains States Kansas Plains United Total Total States Personal Personal 
Income Income 
(Millions.of Dollars) 
1950 2,765 20,135 226,214 1.2 13.7 
1951 3,077 21, 912 253,233 11.3 8.8 12.0 1.2 14.0 
1952 3,524 23,016 269,767 14.5 5.0 6.5 1.3 15. 3 
1953 3,434 23, 435 285,458 -2.6 1.8 6.2 .1,2 14.6 
1954 3,597 24,233 287,613 4.7 3.4 0.7 1.2 14.8 
1955 3,626 24,763 308,265 0.8 2.2 7.2 1.2 14.6 
1956 3,804 26,075 330,431 11.9 5.3 7.2 1.1 14.6 
1957 4,006 27,859 348,426 5.3 6.8 5.4 1.1 14.l+ 
1958 11, 441 29,543 358,474 10. 8 6.0 2.9 1.2 15.0 
1959 4, /183 30,235 380,963 0.9 2.3 6.3 1.2 14.8 
1960 4, 712 31, 871 398, 725 5.1 5.4 4.7 1.2 14.8 
1961 4,941 32,924 414,411 4.8 3.3 3.9 1.2 15.0 
1962 5, 177 35,002 440,192 4.8 6.3 6.2 1.2 14.8 
1963 5' 319 36,374 463,053 2.7 3.9 5.2 1.1 14.6 
1964 5,572 37,958 4'J4,913 4.7 4.3 6.3 1.1 14.7 
1965 6,001 41,844 5311,816 7.7 10.2 8.1 1.1 14.3 
1966 6,561 45, 355 580,483 8.5 8.4 a.5 1.1 14.4 
1967 6,961 48,213 625,068 6.1 6.3 7.8 1.1 14,li 
Source: Survey of Current Business, August, 1968, Of ficc of Business Economics, 
U.S. Department of Commerce. 
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Between 1958 and 1968, farm employment declined,by more than 37 per-
cent. 
As a result of widely varying industry growth rates, the structure 
of the Kansas economy has undergone substantial change. In 1958, over 
17 percent of the state's employment was in farming; this ratio dropped 
to 10 percent by 1968. Manufacturing's share of total employment in-
creased slightly from 15 to 17 percent during the same ten year period. 
Employment in services accounted for eight percent of total employment 
in 1958 and 11 percent in 1968. Government employment inGreased from 
13 percent in 1958 to 18 percent in 1968. 
An interesting comparative picture of the industries in southern 
Kansas was developed from data compiled in a U.S. Department of Com-
merce study (Table. II) [42]. In addition to sumxnarizing industry em..,. 
ployment for 1950 and 1960, these data indicate the expansion of each 
industry if it had.grown at the national average (national growth), if 
it had grown at the same rate that particular industry had grown 
natiop.ally (industrial mix), and the extent to which the industry grew 
faster or slower than did the industry nationally (regional share). The 
net·result of the table shows that southern Kansas industries grew more 
rapidly than those industries nationally, but the area had a high pro-
portion of slow growth industries and, hence, had a slower overall 
growth rate than the nation. 
Human· Resources 
Population characteristics are one indication of the transition a 
region has made through the various stages of economic development. The 
population declined from 1930 to 1940 but has increased slightly each 
TABLE II 
EMPLOYMENT AND COMPONENTS OF EMPLOYMENT CHANGE, 
SOUTHERN KANSAS, 1950-1960 
Industry 
Agriculture 
Foreatry and Fioheriea 
Mining 
Contract Construction 
Food and Kindred Products 
Textile Mill Products 
Apparel 
Lumber, Wood Product&, Furniture 
Printing and Publishing 
Chemicals and Allied Product• 
Electrical and Other Machinery 
Motor Vehicles and Equipment 
Other Transportation Equipment 
Other and Miscellaneous 
Railroads and Railway Express 
Trucking and Warehousing 
Other Transportation 
Communications 
Utilities and Sanitary Service 
Wholesale Trade 
Food and Dairy Product Stores 
Eating and Drinking Places 
Other Retail Trade 
Finance, Insurance and Real Estate 
Hotels and Other Personal Services 
Private Household• 
Business and Repair Services 
Entertainment, Recreation Service• 
Medical, Other Professional Service• 
Public Administration 
Armed Porces 
Industry Not Reported 
Total 
Eaployaent 
In 
1950 1960 
75,081 
60 
10, 791 
25, 776 
8,997 
107 
1,111 
1,018 
4,077 
2,146 
3,886 
454 
12,914 
12, 828 
13, 749 
4,290 
3,102 
4,562 
6,154 
12, 661 
9,998 
10,622 
37' 303 
9,757 
10, 904 
7,256 
8,807 
3,025 
29,593 
12,019 
301 
~ 
350,097 
48, 768 
55 
11,238 
22,553 
10,623 
78 
1,830 
789 
5,429 
2,761 
6,803 
621 
33, 742 
13,688 
8-, 795 
6,029 
3,191 
4,832 
7,307 
13, 337 
10,274 
11,837 
42,658 
13,328 
11,625 
9, 741 
8,555 
2,519 
50,046 
15,792 
4,364 
393, 509 
Coapon8nU of l!aploya8nt Change 
ChangH Relat8d To 
National 
Growth 
11,623 
9 
1,670 
3,990 
1,393 
16 
172 
158 
631 
332 
602 
70 
1,999 
1,986 
2,128 
664 
480 
706 
953 
1,960 
1,548 
1,644 
5, 775 
1,510 
1,688 
1,123 
1,363 
468 
4,581 
1,861 
47 
54,195 
Industrial 
Mix 
-40,504 
-25 
-4,879 
-1,316 
1,206 
-41 
-72 
-263 
732 
336 
1,209 
-85 
11,214 
419 
-6, 554 
611 
-395 
-1 
-64 
-483 
-1,746 
-961 
714 
2,421 
-1,220 
104 
632 
-418 
12,572 
1,430 
161 
-12,169 
Re&ional 
Share 
2,568 
11 
3,656 
-5,897 
-973 
-4 
619 
-124 
-11 
-53 
1,106 
182 
7,615 
-1, 545 
-528 
464 
4 
-435 
264 
-801 
474 
532 
-1,134 
-360 
253 
1,260 
-2,247 
-556 
3,300 
482 
3,855 
-9,589 
2,388 
Total 
Change 
-26,313 
-5 
447 
-3,223 
l,626 
-29 
719 
-229 
1,352 
615 
2,917 
i67 
20,828 
860 
-4,954 
l,739 
89 
270 
i,153 
676 
276 
1,215 
5, 355 
3,571 
721 
2,487 
-252 
-506 
20,453 
3, 773 
4,063 
4,553 
44,414 
Source: U.S. Department of Commerce, Office of Business Economic•, Growth~ in Employment~ 
County 1940-1950 and 1950-1960, ~.'!_Plains, pp. 174-208, 
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decade since. The estimated total population for 1968 was 1,076,155 
inhabitants. 
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Urban population in the study area increased during each ten year 
period since 1930, The proportion of the population classified as urban 
has also increased steadily. In 1930, 40.8 percent of the total inhabi-
tants lived in cities or towns of 2,500 persons or more. By 1960, 62.1 
percent of the population was classified as urban. 
The rural population decreased steadily from 548,816 in 1930 to 
401,031 in 1960. The rural farm population decreased from 326,642 in 
1930 to 150~347 in 1960. During this same period, the rural non-farm 
population increased from 222,174 in 1930 to 250,684 in 1960. 
Employment 
Increased employment is n~cessary to sustain economic growth and 
development within an area. The type of employment as well as the num-
ber of jobs available influences the structure as well as the magnitude 
of the present .and future population of the area. Individuals. estab-
lish family and social ties as well as economic ties in their respec-
tive communities. They are reluctant to move from an area when employ-
ment is no longer available. This is especially true of older people 
and is one factor contributing to the "poverty pockets" in rural areas. 
The economy.9f the area is predominantly based on agricultural 
production with the exception of the Wichita-Newton-Hutchinson indus~ 
trial area. However, agricultural employment accounted for only 31 
percent of total employment in 1940, 22 percent in 1950, and 13 percent 
in 1960 (Table III). Agricultural employment does not·. include employees 
TABLE III 
EMPLOYMENT AND PERCENTAGE CHANGE IN EMPLOYMENT BY 
INDUSTRY; SOUTHERN KANSAS, 1940, 1950 AND 1960 
Employment Change 
Agriculture 
Agriculture 
Industry 
Forestry and Fisheries 
Manufacturing 
Food and Kindred Products 
Textile Mill Products 
Appa~el 
Lumber, Wood Products, Furniture 
Printing and Publishing 
Chemicals and Allied Products 
Electrical and Other Machinery 
Motor Vehicles and Equipment 
Other Transportation Equipment 
Other and Miscellaneous 
Other Conimodi ty Producing 
Mining 
Contract Construction 
Armed Forces 
Distributive 
llailroads and Railway Express 
Trucking and Warehousing 
Other Transportation 
Communications 
Utilities and Sanitary Service 
Wholesale Trade 
Food and Dairy Product Stores 
Eating and Drinking Places 
Other Re tail Trade 
Service 
Finance, Insurance and Real Estate 
aotels and Other Personal Services 
Private Households 
Business and Repair Services 
Entertainment, Recreation Services 
Medical, Other Professional Services 
Public Adminis tr at ion 
Industry Not Reported 
Total 
1940 
(Number) 
86,118 
86,022 
96 
24,619 
7,152 
49 
532 
725 
3~419 
1,202 
1,547 
181 
1,589 
8,223 
21,, 220 
12' 2011 
12,016 
0 
75' 481 
11,019 
3, 476 
2,261 
2, 796 
3,700 
9, 714 
9,409 
6' 839 
26,267 
70,074 
7' 871 
10' 729 
10,572 
6 '6 l10 
2. 356 
23,393 
3,513 
3, 912 
1950 
(Number) 
75,141 
75,081 
60 
47,538 
8,997 
107 
1,111 
1,018 
4,077 
2,146 
3, 886 
454 
12,914 
12 ,828 
36' 868 
10, 791 
25,776 
301 
102,441 
·13,7119 
4,290 
3,102 
4,562 
6' 1511 
12,661 
9,998 
10,622 
37' 303 
81,361 
9, 757 
10,904 
7,256 
8,807 
3,025 
29,593 
12,019 
6,748 
350,097 
1960 
(Number) 
48,823 
48, 768 
55 
75' 3611 
10,623 
78 
1,830 
789 
5,429 
2, 761 
6,803 
621 
32,742 
13,688 
38,155 
11,238 
22,553 
l1, 3611 
108, 260 
3, 795 
6,029 
3, 191 
4, 832 
7' 307 
13,337 
10 ,274 
11,837 
/12,658 
111,606 
13, 328 
11,625 
9,741 
8,555 
2 ,519 
50 ,046 
15,792 
11, 301 
39 3, 409 
1940-
1950 
(Pct.) 
-12.7 
-12. 7 
-37.5 
93.1 
25.8 
118.4 
108.8 
40.4 
19. 3 
78.5 
151.2 
150.8 
712. 7 
56.0 
53.1 
-11.6 
114.5 
35. 7 
24.8 
23.4 
37.2 
63.2 
66.3 
30.3 
6.3 
55.3 
112 .o 
16.1 
24.0 
1.6 
-31.4 
32.6 
28.11 
26.5 
41.2 
72.5 
23.1 
1950-
1960 
(Pct.) 
-35.0 
-35.0 
-8.3 
58.5 
18.1 
-27.1 
64.7 
-22.5 
33.2 
28.7 
75.1 
36. 8 
153. 5 
6.7 
4.5 
4.1 
-12.5 
1349. 8 
5.7 
-36.0 
40.5 
2.9 
5.9 
18.7 
5.3 
2.8 
11.4 
14.4 
37.2 
36 .6 
6.6 
34. 3 
-2.9 
-16. 7 
69.l 
31.4 
6 7 .5 
12.4 
Source: U.S. Department of Commerce, Office of Business Economics, Growth 
Pa_tterns in ~loyment ID'._ County 1940-1950 _and l'J.50-1960, pp. 174-208. 
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of agricultural supporting firms; they are classified as manufacturing, 
distributive or service industries. 
Total employment increased in the study area between 1940 and 
1950 and again between 1950 amd 1960. However, this increase was 
slightly below the national level for both time periods. Most of the 
increased employment has been in the Wichita industrial area where 
Sedgwick County employment has increased at nearly twice the national 
rate. 
Agricultural employment in the study area has decreased at a slow-
er rate than national agricultural employment. This can partially be 
attributed to the irrigation development in the western part of the 
study area and partially to off~farm work available to underemployed 
farmers near growing industrial centers. 
Employment in the non-agricultural sectors within the study area 
did not increase proportionately to the national average for the same 
sectors. The average annual rate of increase in manufacturing employ-
ment within the study area was over twice the increase in manufacturing 
employment for the nation as a whole between 1940 and 1960. The in-
crease in employment in the service sector of the study area was con-
siderably below the national average between 1940 and 1950, but it was 
slightly higher between 1950 and 1960. 
The general area of employment in which the study area has lagged 
(compared to the national average) has been the distributive sector. 
This has resulted from a slower rate of employment increase in the 
fields of communications, transportation and wholesaling within the 
study area. 
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Income 
Per capita income in the study area was $1,753 in 1959 compared to 
$1,850 for the U.S. Median family income was also slightly below that 
for the U.S. The percent of families with income under $3,000 was 
only slightly higher for the study area than the U.S. This indicates 
the study area is only slightly below the U.S. with respect to money 
income. Per capita income in the study area increased to $2,430 in 
1965. 
People spend a large portion of their income for goods and ser-
vices. The percent of these goods and services purchased within the 
local economy is directly related to the size of the study area. EaGh 
dollar of new money injected into the economy will induce additional 
spending, thus creating more jobs and increasing the level of income. 
New money is generated from the primary or basic industries such as 
agricultu~e, mining and manufacturing. Therefore, the total income of 
the area is related to the dollar output of these primary industries. 
The Industrial Base 
~~~~·~~-~-
Agriculture is one.of the major industries in southern Kansas. 
Cash crops are a major source of direct ~arm income and wheat is the 
major crop. Feed crops are also important to farm income as they are 
inputs to the livestock sector. Livestock and livestock products are 
of major economic importance in the study area. Over 60 percent of the 
cash receipts from farm marketings are contributed by the livestock 
sector. Beef cattle production, the dominant livestock enterprise 
within the study area, is expected to increase relative to other live-
stock enterprises in the.future. 
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Value .of mineral production in Kansas reached a record high in 
1965 [16]. The principal minerals produced in order of value were 
petroleum, natural gas, helium, natural gas liquids and cement. Min~ 
eral fuels and related products comprised 86 percent .of the total value, 
non-metals 13 percent and. metals one percent [43]. 
Mineral resources provide _the base for much of the interindustry 
activity in southern Kansas. The value of mineral production in 1965 
totaled 405 million dollars. Over 70 percent .of all minerals produced 
in Kansas in 1965 were produced in the study area. 
Crude petroleum and natural gas are mined throughout the area with 
the. western portion producing large quantities of natural gas. Most of 
the coal production is found in the eastern portion of the study area 
where six counties have pit mining operations in progress. A signifi-
cant part of the mineral output is processed by Oklahoma industries 
into semi-finished and finished products for intra- and inter-state 
shipment and consumption. 
Agric~ltural and mineral resources provide the.primary inputs to 
the manufac:;turing sector. The majority of the: industrial activity in 
southern Kansas cen.ters around processing agricultural and mineral pro-
ducts. 
Wichita is the ind~strial hub of the study area. Manufacturing 
tends to center around large urban centers ta~ing advantage of trans-
portation and distribution facilities, public utilities, labor supply 
and supporting service-type businesses located in a metropolitan cen-
ter. The developme~t of the Wichita area has contributed to small man-
ufacturing plants locating in the surrounding vicinity. These include 
Emporia, Newton, Hutchinson and Hesston. 
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The government sector has assumed an.increasingly important role 
o• 
in the southern Kansas economy. Federal farm programs have become an 
important source of income to farmers in the area.. The .extensive water 
resources development programs in both upstreams flood protection and 
controlling the flows of the major rivers have been federally span-
sored. 
Expenditures of the state and local governments are primarily con-
centrated in the areas of education, highway construction and public 
welfare. The trade sector (retail and wholesale outlets) is the larg-
est private service sector. Sales of food stores are distributed ac-
cording to population density. The activities of the remaining service 
type sectors tend to concentrate around the population centers. These 
include the transportation, communications and utilities, finance, in-
surance and real estate and the service sector. The service sector in"'.' 
eludes such business activities as auto repair, lodging, medical and 
health, business services and personal services. In this study, educa-
tion is included in the service sector although in general it is a 
government financed enterprise. 
Economic activity determines the level of population, employment 
and income present in the study area. It also determines the degree 
of governmental involvement and influences the quality of education, 
recreational facilities and other services available.to the people. 
Geographic conditions determine the agricultural practices that 
can be supported.throughout the study area. The principal agricultural 
enterprises are the production of beef cattle and whea.t. The area has 
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large reserves of oil and natural gas. Raw materials from the agri-
cultural and mining sectors provide the base for muGh of .the economic 
activity of the area. Large quantities of resources from these .sectors 
are processed in the manufacturing plants found mainly around the 
Wichita metropolitan complex. These plants demand goods and services 
from the service-type industries. Therefore, the importance of the 
agricultural and mining sectors is exemplified by the.amount of econo-
mic activity created by the products from these primary sectors, 
Descriptive .information in this chapter will .aid in formulating 
an input-output model for the study area. The empirical results of 
the model and forecasting performed in later chapters will be inter-
preted in light of the above information. 
CHAPTER III 
THE ANALYTICAL MODEL 
Development: of Input-Output Models 
Regional economics investigates the interrelationships between 
owners of resources, producers of goods and services and consumers of 
finished products. TeGhniques employed in regional studies are de-
signed to focus on the interactions between multiple decision units 
where a multiple decision unit reflects the co.llective responses of 
single decision units displaying similar productive and consumption 
patterns. Input-output: analysis is the technique that has been selec-
ted to measure the interrelationships of the industrial sectors in the 
economy for this study. 
An input-output model divides the economy into a number of indus-
tries or sectors and establishes the magnitude of the.flows of products 
and services between these industries. These flows represent an inQus-
try's purchases from and sales to other industries, individuals, or 
government. 
Three tables are basic to an input-output model: (1) the flow or 
transactions table, (2} the technical coefficients or direct require-
ments matrix and (3) the.direct and ind:i.rect requirements or interde-
pendence coefficienu; matrix. The flow table is the base of the .model 
with the technical and interdependence coefficients derived directly 
frem it. 
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The basic elements of input-output were conceived in the mid 
1870's in Francois Quesnay's Tableau Economique [31]. The original 
tableau [29] emphasiz·ed the economic interdependence of intrafirm ac~ 
tivities. Quesnay later published a modified version of his tableau 
[14] stressing the inter-workings of the economy of France in the form 
of circular flows. 
The input~output technique remained dormant until it .was revital-
ized by Leontief in the 1930's. ~eontief refined the methodology in his 
analysis of the United States economy for 1919, 1929, and 1939 [25]. The 
1939 model contained a more.detailed transactions table and was used to 
analyze problems of ecqnomic adjustment following World War II [26]. 
The adaptation and design of input-output techniques for use in 
regional studies received a great deal of attention in the 1950's and 
1960's. I~ the past two decades, substantial sophistication and expan-
sion of the input-output technique has increased its usefulness for 
regional analyses, as evidenced by comprehensive bibliographies pub-
lished on input~output research [4 and 34]. Therefore, the theoretical 
development will be omitted. 
A fundamental problem in.regional analysis has been the develop-
ment of a model that adequately describes the economy of a sub-national 
region. The basic difference between a national and regional model cen-
ters around the concept of balance. The distribution of products in a 
national framework is only restricted by national production. National 
output and distribution are balanced within the national market with 
the exception of the foreign trade sector. In a regional model produc-
tion and distribution of output are not required to balance within the 
region. In fact, total regional requirements for any sector or industry 
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are rarely satisfied from regional production. Imports from outside 
the region are required when regional production is insufficient to 
meet regional demands. The source of satisfaction of regional demands 
is a problem of specification and must be delineated to achieve a bal-
anced regional model. 
Moore and Peterson conducted an input-output study for the state 
of Utah to explore the conceptual and empirical problems that arise 
when studying regional behavioral patterns [30]. The Utah model was 
constructed to account for relationships between Utah and the rest of 
the world as well as the intra-Utah economic interactions. Explicit 
a.ccount was made between goods produced within the .state and goods im-
ported to satisfy local demand. Structural relationships between Utah 
industrial output and inputs were designed to reflect unique regional 
production patterns. This was accomplished by adjusting the national 
coefficients to more accurately reflect the Utah economy. 
Tables of direct requirements and direct and indirect requirements 
were computed from the Utah transactions table to reflect the inputs 
necessary to produce a unit of final demand for Utah industries. Out-
put, income and employment multipliers were derived to indicate the 
impact on the Utah economy for changes in national demand and changes 
in Utah demand for goods and services. 
A modified Leontief input-output model was used to develop the 
inter-industry model for Kansas [12]. The concepts set forth in the 
Utah study were used to adjust the Kansas model for the southern one-
half of the state. 
32 
Data Requirements 
A substa~tial number of observations are necessary to satisfy the 
data requirell).ents of an input-..output study. The number of dat:a cells 
increases exponentially as the matrix is expanded. In addition, each 
data cell represents a summary of a.few to several thousand data items. 
This enormous data appetite has created a variety of approaches that 
have been.used in implementing regional.input-output.studies. Before 
presenting the methodology used in the southern Kansas study it will 
be useful to briefly examine the varied technique that has been set 
forth in regional analyses to understand the similarities and differ-
ences involved. 
Regional input~output studies can be categorized as either (1) 
primary data.studies or (2) secondary data studies. Primary data 
studies require survey data.that are collected from individual firms 
and households within the region specifically for the development of 
an input-output matrix. A sampling procedure is designed for each in-
dustry to be surveyed. Primary data studies are generally considered 
to possess a higher degree of accuracy than secondary data studies. 
They are also much more costly in terms of data collection. The degree 
of accuracy is directly related to the quantity and quality of-data. 
collected. 
Double entry bookkeeping techniques allows short cuts to be uti-.. 
lized in data.collection. Any number in the transactions table repre-
sents both a sale from the producing sector and a p~rchase by a produc-
ing or consuming sector. An adequate index of economic activity may 
be compiled by gathering either sales or purchase data rat;her than both. 
When an input~output matrix is constructed using only sales data, it is 
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referred to as a rows only technique. On the other hand, if only pur-
chase data are collected, a columns only technique .. is employed. In 
practic~ some combination of the two are required to fulfill the data 
requirement of an input-output.matrix. 
Several techniques employing secondary data sources have been uti-
lized in constructing regional input~output tables. The use of nation-
al coefficients to approximate regional interdependence has been used 
in many studies. Often times, the national coefficients are adjusted 
to the region under study. The adjustment process varie~ but.the ap-
preach set.forth by Moore.and Peterson has been used extensively in 
constructing regional tables based on national coefficients. 
Location quotients, the Leontief-Stroud approach, and 
the production versus requirements approach have.all been 
attempts at constructing regional input-output tables from 
secondary data. More secondary data studies than primary. 
data ones have been undertaken because of their low cost. 
However, their validity remains unsubstantiated [12, p. 168]. 
The Kans as Model 
A general description of the Kansas mode],. will be given as back-
ground mat~rial as it is the basis of the .model·developed·for the study 
area. The number of sectors included in the state.model was limited by 
financial resources and the necessity to avoid disclosure of individual 
firm characteristi9s. The problem of disclosure is inversely related 
with the size of .the study area. 
"The Kansas economy was divided.into 69 processing sectors, eight 
final demand sectors, and six final payments sec.tors" [12, p. 51]. The 
standard industrial classifi·cation was adopted for all industries ex-
cept agriculture and maintenance and repair construction. Maintenance 
and repair construction was included as a "dummy" industry to separate 
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current expenditures from capital expenditures in the construction 
industry. Farm sectors were classified on the basis of individual 
crop and livestock enterprises. Output of individual farms was allo-
cated to the various crop and livestock sectors whereas the remaining 
industries were classified on an establishment base~ (all of a.firm's 
output is assigned to the sector of primary output). 
The Kansas model is basically a primary data input-output study. 
Retail trade was the only sector that did not rely on survey data to 
some extent. A sampling procedure was designed to stratify firms by 
size and Standard Industrial Classification subsectors. An attempt was 
made to include all of the large firms in the sample. For example, all 
manufacturing firms employing over 25 persons, and accounting for 90 
percent of total manufacturing output, were included in the sample sur-
vey. 
Sales and purchases data were both obtained from firm interviews. 
Adjustments were needed to reconcile the differences that resulted from 
construction of matrices based on sales and purchases data. These dif~ 
ferences were attributed to: (1) sampling errors, (2) variable re-
sponse rates, and (3) differences in accounting periods (12, p. 169]. 
Data gathered and compiled by various state and federal agencies were 
used to supplement the samples and to check the accuracy of the infor-
mation obtained by personal interviews. Output by sector was origin-
ally comput~d from published sources and adjusted on the basis of the 
survey data. 
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The Southern Kansas Model 
The southern Kansas input-output model is designed to aid water 
resources planners in estimating the need for future water requirements 
necessary to meet projected levels of economic development. As resour-
ces were not available to collect primary data, it was necessary to use 
a secondary data approach. A starting point for constructing the 
southern Kansas transactions table consisted of adopting the scheme 
employed in the 1965 Kansas interindustry model. The Kansas model 
scheme is particularly appropriate in that it includes the study area 
and it.is based on the standard industrial classification system. Many 
current information reporting systems are based on the standard indus-
trial classification which will permit revision of the model as new 
data become available~ It is also useful in that many other regional 
studies are based on the same classification .which allows comparisons 
between studies to be made. The coefficients of the regional models 
can be compared with and adjusted from the national coefficients when 
appropriate. 
A review of secondary data sources on output, employment and water 
requirements by industry resulted in aggregating the Kansas model into 
13 intermediate processing sectors (Appendix A, Table XXIII). All of 
the endogenous sectors in the southern Kansas model were considered as 
endogenous sectors in the Kansas model with the exception of local 
government. Local government.was considered endogenous in the southern 
Kansas model as the level of local government activity in the area is 
functionally related to other economic activity within the area. There 
are no definite guidelines as to what industries should be included in 
the endogenous sectors and which should be considered as exogenous 
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sectors. This will depend upon the study and the individual researcher. 
In general, any sector that is highly dependent upon the activities of 
the other sectors is considered to be an endogenous sector for estima-
ting the structural relationships within an economy. 
Data Sources 
As stated previously, one of the major problems in applying the 
input-output·. technique to regional economies is the acquisition and 
classification of appropriate data to accurately describe regional pro-
duction patterns. Considering the alternatives available, the adoption 
of the Kansas model was deemed the most appropriate for the study area. 
The other alternatives would have been to apply the national coeffi-
cients directly or use some adjustment process to reflect differences 
between the national production pattern and those found in the study 
area. 
The southern Kansas input-output model is estimated by applying 
the Moore-Peterson [30] adjustment process to the Kansas model. The 
transactions table was estimated indirectly by first estimating the 
direct requirement coefficients table. The procedure used was to first 
aggregate the state transactions table to the appropriate sectors de-
sired in the regional model. Control totals of output by sector for 
the region were then applied to the direct requirements coefficients 
table to derive the transactions table for the study area. 
The transactions table for the study area was then adjusted by 
estimating final demand for the study area independently of·. the trans-
actions table estimate. These estimates were made for exports and all 
other final demand. If the new estimate of final demand was greater 
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than the corresponding figure in the unadjusted regional model, it was 
assumed that sector was importing from the area in Kansas outside the 
study area. The model was balanced by reducing each number across the 
row by a fixed proportion. On the other hand if the estimated final 
demand was less than the figure in the unadjusted transactions table, 
it was assumed that sector was exporting to the northern part of.the 
state. The model was then balanced by increasing exports by the re-
quired amount. 
Control totals of gross output by sector were estimated from sec-
ondary data sources. For the agricultural sectors, the control totals 
were estimated from the Kansas Farm Facts [18). Several sources of 
data were.used to estimate the total output of the other sectors. To 
check the distribution of state output by sector between the northern 
and southern part of the state employment ratios were used to estimate 
the output for each area. Any differences between the level of output·. 
from the two procedures had to be reconciled. Some minor adjustments 
had to be made for time differences in publish~d data. 
The transactions table provides the basis for deriving the direct 
requirements coefficients table. The direct requirements table estab~ 
lishes the input structure required to produce one unit of output for 
each intermediate processing sector in the area. The direct and indi-
rect requirements coefficients table which is computed directly from 
the direct requirements table, indicates the total inputs required by 
an intermediate processing (endogenous) sector to provide one unit of 
delivery to the final demand sectors. 
Regional multipliers can be cqmputed from the direct and indirect 
requirements table. Output, income and employment multipliers are 
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computed with different combinations of sectors considered endogenous 
to the.model. Twelve sectors (Table IX) are.considered endogenous in 
all combinations wit~in the model. Multipliers are computed for the 
twelve sectors (Model I). Model II computes the multipliers with local 
government endogenous.to the. model. Model III introduces households 
into the endogenous portion of the model. Data requirements necessary 
for calculating output and income.multipliers are contained within the 
model. Calculations of employment mult~pliers require estimates of out-
put employment ratios.for each int~rmediate sec~or in the .model. In. 
this study, it was a~sumed the Kansas output employment ratios were 
representat~ve of the study area. 
The water multiplier .as computed from the input-output model is 
defined as the change in.total water requirements as a result of a one 
unit change in water usage,in a particular sector. Water requirements 
are.based on gallons of .wate~ required per.dollar's worth of output. 
The basic assumption in computing the water multipliers is that 
there is a linear relationship between water used and output in a sec-
tor. A change in output.create~ both direct and indirect effects on 
water requirements in a particular sector. The direct and indirect 
water requirements are computed by considering the repercussions on 
water usage in all sectors as a.result of an initial change in final 
demand in one sector. The Type I water multiplier was calculated by 
dividing the direct and indirect water effects by the direct wa~er re-
quirements. Type II water multipliers include the induced effects of 
additional rounds of spending by households, 
Two water requirement categories are included in the model --
withdrawal uses that remove water from its natural course and instream 
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uses that do not. Hydroelectric power, which represents the direct 
water requirement for the transportation, communication and utilities 
sector is considered to be an instream water requirement. Water re-
quirements for the remaining sectors are in the withdrawal water cate-
gory. 
It is desirable to know the interrelationship between the economic 
structure of the area and total water requirements for some purposes. 
The relationship between the economic structure of the area and water 
withdrawals is also important. This relationship is of special signi-
ficance when analyzing the impact on water requirements for a change in 
output if the electrical input is imported from outside the area. Two 
categories of water requirements and water multipliers were estimated --
one considering instream water requirements and water withdrawals, the 
second considering only water withdrawals. 
Irrigation water for crop production was not included in.the modeL 
Requirements from the crop sector can be met from either dryland or 
irrigated cropland production. Water requirements for irrigation were 
not assumed to have the same degree of interdependence in the economy 
as water requirements in other sectors as total crop production in the 
area could be produced from dryland farming operations. 
This chapter has described the analytical model and data require-
ments necessary to analyze the interrelationships in the Kansas portion 
of the Arkansas River Basin economy. The empirical results of the 1965 
base year.model are presented in Chapter IV. The conventional input-
output interrelationships and multipliers are computed for outputj in-
come and employment. However, the major emphasis is placed on develop-
ing the interrelationships between the economic structure of the area 
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and water requirements. This included the calculations for water mul-
tipliers and the relationship between water requirements and man-years 
of employment in the area. 
Chapter V utilizes the 1965 basic model to develop a forecasting 
model for long-range planning. This requires projecting final demand, 
output per man-year of labor, population-employment ratios, and water 
requirements for future time periods. Since consumer expenditures are 
expected to change over time a 1980 household consumption function was 
projected and held constant for 1990 and 2000. These projections in 
conjunction with the input-output model were used to forecast output, 
income, employment, population, and water requirements for the years 
1980, 1990 and 2000. 
Chapter VI applies the empirical results of the model using 1980 
projections to estimate the economic impact of developing a new city 
in the Arkansas River Basin. The 1980 interrelationships are used to 
estimate the increase in output, income, employment, population, and 
water requirements that would occur in 1980 as a result of developing 
a new city based on 9 new industries employing 5,800 persons for de-
livery to final demand. 
CHAPTER IV 
EMPIRICAL RESULTS 
The Southern Kansas Input-Output Tables 
This chapter presents an empirical description and interpretation 
of the input~output tables and multipliers constructed for the study 
area. The transactions table is the base for any input-output study. 
The direct requirements coefficients table and the di~ect and indirect 
requirements coefficients table are derived directly from the transac-
tion table. 
The Transactions Table 
The transactions table (Table IV) describes the flows of goods and 
services of producers and consumers in the study area. This table pre-
sents the dispersion of each sector's output among the intermediate 
purchasing sectors and the final demand sectors. Row entries indicate 
the dollar amount of product the producing sector (shown at the left 
hand side of the table) sells to the purchasing se~tor (shown in the 
column). The entries in each column of the transactions table repre-
sent the input structure of the individual producing and consuming sec-
tors. 
A verbal explanation of sector five, agricultural processing, will 
be used to further illustrate the transactions table. Reading across 
row five, agricultural processing sold $329,000 of product to the crops 
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TABLE IV 
TRANSACTIONS TABLE; SOUTHERN KANSAS, 1965 
Proch1cia1 Sector 
1. Cra,. 
2. Liwutock 
3. Mining 
4. Cooatruction 
S. Agri. Proce••ing 
6. a.eatcai. 
7. ~tal., Kach., Equip. 
8. Other Hf1. 
9. Tr.a.a.,~ .• Util. 
10. Tr-
ll. F.I.l..E. 
U. SerYicmo 
13. Local Genera.eat 
Crape U'l'Htoclt Minins Construc-tion 
15,071 127,600 
70,175 
2,J69 
329 
14,017 
4,3!11 
1,092 
6,007 
23,275 
6,768 
19,062 
8,009 
1,594 
47,416 
5,626 
832 
2,349 
16,043 
768 
11,350 
3,265 
65,582 2,731 
3,373 151,70A 
9,i:03 
7,393 
4,339 
8,136 
13,837 
51,518 
5,352 
628 
8,353 
15,606 
19,500 
5,493 
7,318 
2,477 
7,030 
3,557 
Agri. 
Proce••-
ing 
84,921 
220,374 
1,145 
33,594 
l,284 
4,924 
8,416 
23,595 
4,168 
1,746 
782 
InteNediau Totals 100,380 287 ,018 169 ,261 223, 773 384,954 
14. •-ltolc19 185,086 72,215 57,214 88,670 59 ,335 
U. Otherb:~ 49 ,510 Zl,852 178,699 33,090 20,647 
16. lllport• 61,573 54,243 66,152 121,627 120,574 
Total 39',549 435, 328 471,326 467,160 585,:SlO 
Metal. 
Chnicab Mach •• 
!quip. 
20 
111,451 
242 
2,001 
10,201 
822 
2,34, 
16,332 
4;404 
4,345 
542 
1,602 
3,729 
5,7SO 
24,308 
3,495 
17,937 
8,697 
3,169 
2,258 
2,500 
Other 
)(fg. 
606 
Purchuina Sector 
Trma., 
eo..., 
Util. 
Trade F.I.l..E. 
·(Thousands o~ Dollan) 
303 
160 
2,338 U,152 83 
3,126 
819 
2,872 
6,779 
8,193 
3,851 
2,985 
3,513 
4,928 3,239 
8,408 6,390 
3, 758 3,337 
305 7,773 
7,849 12,254 
6,285 49,521 25,788 11,9~ 
2,626 
1,744 
1,072 
834 
4,526 48,135 4,03'! 
3,561 IS,828 14,122 
7,079 24,914 11, 777 
8,892 3,487 2,855 
Serrice• 
50 
15,529 
4,962 
3,030 
3,144 
7,292 
Z4,541 
17,435 
t,461 
Local 
Govt. 
8,499 
362 
2,984 
564 
6,677 
6,llO'J 
4,955 
14,838 
25,167 119,698 
3,1115 31,511 
later-
•di•te 
Total.a 
221,523 
290, 709 
194,388 
207,664 
103,465 
72,113 
70,990 
ll0,063 
189,543 
178,885 
us, 767 
237,047 
71,107 
154,311 71,846 29,101 104,276 136,946 77,715 113,796 196,8&7 2,050,264 
53,336 2qe,1u 68,084 137,316 244,183 200,833 362,444 
131,941 84,169 19,•78 95,338 63,818 50,711 65,303 
184,280 389,823 115,640 66,754 72,302 63,595 83,609 
64,570 
2,5119 
26,008 
523,868 844,579 232,!!03 403,684 517,249 3'2,854 625,152 290,054 
-
holc19 
Other 
nnal 
-d 
Total 
Exports Pinal 
-d 
3,050 93,901 71,075 168,026 
3,126 4,108 137,385 144,619 
276,938 276,938 
23,504 207,172 28,820 259,4'6 
95,253 27,276 359,516 482,045 
76,052 102,828 272,875 451, 755 
1,693 293,878 478,018 773,589 
19,450 8,611 124,679 152,740 
91,265 16,884 105,9'2 214,141 
262,846 27,764 47,754 338,364 
195,028 17, 770 54,28' 267,087 
231,490 133,813 22,ll02 388,105 
153,530 65,049 368 218,947 
Total 
Output 
396,549 
435,328 
471,326 
467,160 
585,510 
523,868 
844,579 
232,ll03 
403,684 
517,249 
3'2,854 
625,152 
290,054 
182,570 250,421 260,451 693,442 2,585,469 
604,932 
64l,6llO 
2,585,469 
~ 
N 
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sector and $47,416,000 of product to the livestock and livestock pro-
ducts sector. Agricultural processing did not make any direct sales to 
mining or construction. Due to specialization among firms within the 
sector, $33,594,000 of product was sold to other firms in the agricul-
~·tural processing sector. The agricultural processing sector sold: 
$2,001,000 worth of product to chemicals and allied products; none to 
the metal, machinery and equipment sector; none to the other manufac-
turing sector; $3,000 to transportation, communication and utilities; 
$8,408,000 to the trade sector; $6,390,000 to the finance, insurance 
and real estate sector; $5,000,000 to the services sector; and $362,000 
worth of product to the local government. 
Total sales of the agricultural processing sector to the other 
sectors in tqe study area amounted to $103,465,000. The agricultural 
processing sector also sold $95,253,000 worth of product to households, 
$27,276,000 to other final demand and exported $359,516,000 worth of 
product. Total output of the agricultural processing sector was 
$585,510,000 in 1965. 
Reading down column five gives the value of inputs the agricul-
tural processing sector purchased from each of the other sectors. Agri-
cultural processing purchased $84,921,000 of inputs from crops, 
$220,374,000 from livestock and livestock products and $1,145,000 fro~ 
construction. The intersection of column five and row five indicates 
$33,594,000 of inputs were purchased from other firms in the agricul-
tural processing sector. Agricultural processing purchased $1,284,000 
worth of inputs from petroleum, chemicals and allied products, etc. 
The column totals must equal the row totals which are defined as 
total output for the intermediate processing sectors. Output in this 
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study was defined the same as output in th_e Kansas State Study [12]. 
Output for the crops, livestock, mining and manufacturing sectors was 
defined as the to_tal value of production. Output· for the construction 
sector was e~timated from published data from the.Bureau of the Census. 
The construction sector is one of the more difficult industry groups 
to define for an input-output stu9y. For a more detailed definition 
of the construction sector see Emerson's study [12, pp. 57 and 177]. 
Transportation costs were allocated to the sector purchasing the 
inputs~ Output for transportation was based on the transportation rate 
structures which would be applicable to the purc~asing sector. Output 
fot' communication al').d utilit:i,es was based on actual charges. However, 
utilities operated by local units of government were not included in 
this sector, but·_were defined as part of the local government sector. 
Output.for the trade sector was defined on a gross margin basis 
with the exception of eating and drinking establish~ents. Eating and 
d+inking establishments are.considered to change the form of their pro-
duct and were handled in the same manner as firms in the manufacturing 
sectors. 
Output. for banking and finance was defined as. total income· includ-
ing interest income, investment income, rent and.other miscellaneous 
incomes. Output .. from insurance was provided by the insurance commis.,.. 
sion. The insurance sector includes companies underwriting life, ac~ 
cident and health, and a multiplicity of non-life insurance risks as 
well as insurance agents and insur~nce services. Output from the in.,.. 
surance sector was defined as total income of the members listed above. 
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Output from the real estate sector was defined as total revenue 
of real estate agents and brokers. Total output for the F.I.R.E. sec-
tor is the sum of the output from banking and finance, insurance and 
real estate. 
Output for the service sector is defined as income or.revenue to 
service oriented firms. Education was included in the service sector 
and represents a large part of the sector output. Output from educa.,... 
tion was defined as the cost of providing the service. Output for the 
local government sector was also defined as the cost of providing local 
government services, and utilities if they were operated by a local 
government. 
The Direct Requirements Table 
The direct requirements table (Table V) was derived by dividing 
each column entry in the transactions. table by the adjusted gross out-
put of the column total. Each coluI!lll entry in the table is an estimate 
of the direct requirements from the row sector per unit of output by 
the sector designated in the column·title. Households and other final 
payments sectors are included in the calculations so, each column of 
direct requirements coefficients totals 1.0. 
Entries in column one of Table V indicates that for every unit of 
output from the crops sector 0.04 units of crop inputs are purchased 
within the area, 0.04 units from chemicals, etc., and 0.47 units from 
local households. Total requirements of locally produced inputs ac-
counts for 72 percent of the total input requirements and non-local ac-
counts contributed 28 percent (16 percent from imports and 12 percent 
from other exogenous) of the total inputs to the crop sector. Each of 
TABLE V 
DIRECT REQUIREMENTS TABLE, SOUTHERN KANSAS, 1965 
Producing Sector 
Crops Livestock 
l. Crop• .038005 • 293112 
2. LiV'Ht:ock .161200 
3. Mining 
4. ·eonstrvction .005974 .003662 
5. Agri. Proceasing .000830 .108920 
6. Chemicals .035347 .012924 
7. Hl!tal, HM:h., Equip. .011048 .001911 
.8. 01:he.r Mfg. .002754 
9. Trana., C-., Ut:il. ..015.148 .805396 
10. ?Tatle .058694 .036853 
li. l'.I.ll.E. .017067 .00171>4 
12.. Services .048070 .02fj()72 
11. Local ~nt .020197 .007500 
14. ~eholds .466742 .165886 
15. Other Enge- .124852 .050197 
16. lllport• .155272 • ~3 
Purchasiny Sector 
Mining 
Agri. 
eon.true- Proceas-
tion ing 
Cheaicala 
Metal, 
Mach., 
Equip. 
(Dollars) 
• 145018 .000038 .000002 
.376380 
.139144 .005846 .212746 .000001 
.007156 .324745 .001956 .000462 .004415 
.057376 .001820 
.019314 .017880 .002193 .019472 .006808 
.015686 .033406 .000008 .001569 .02.8781 
.009206 .041742 .008410 .004484 .004138 
.017262 .011758 .014374 .031176 .021238 
.029358 .OlS665 .040298 .006407 .010297 
.109304 .005302 .007118 .008294 .003752 
.011155 .01S048 .002982 .001035 .002673 
.001332 .007614 .001335 .003058 .002960 
.121389 .189807 .101339 .101812 • 353718 
.379141 .070833 .035263 .251859 .099658 
.140353 .260354 .205930 .351768 .461559 
Other 
Mfg. 
.002603 
Tranap. • 
ec-., 
Util. 
Trade 
.000586 
.000309 
.010042 .030103 .000161 
F.l.ll..E. Service• 
.000080 
Local 
Govt. 
House-
holds 
.001180, 
.001209 
.013428 .0202% .009527 .008245 .024841 .029267 .009091 
.000007 .016255 .016266 .007937 .001248 .0368411, 
.003518 .009540 .007265 .008494 .004847 .0102'.U .029415 
.012337 .007394 .000590 .019786 .005029 .001945 .000655 
.029119 .008702 .015175 .031192 .011664 .023020 .007523 
.026997 .122673 .049856 .030365 .039256 .023475 .035299 
.0112:80 .011212 .093060 .010281 .027889 .017083 .101663 
.007491 .008821 .017067 .035947 .015134 .051156 .075432 
.004604 .017536 .048166 ~029978 .040258 .412674 .089535· 
.003584 .022027 .006741 .007267 .005095 .108638 .059382 
.292453 .3lo0157 .472080 .511215 .579769 .222614 .070614 
.085815 • 236170 .123380 .129084 .104459 .008926 .233974 
.496729 .165362 .139782 .161880 .133742 .089666 .248187 
Total 1.000000 .1.000000 1.000000 1.000000 1. 000000 1.000000 1.000000 1.000000 1.000000 1. 000000 1.000000 1. 000000 1.000000 1.000000. 
·~ 
°' 
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the other sectors can be interpreted in a similar manner. Entries 
across row one of Table V indicates the crop sector delivers 0.04 units 
of output to itself per unit of output. This is the same interpreta-
tion this cell.had when looking at it as a column entry. The crops 
sector delivers 0.29 units of output to th~ livestock sector as inputs 
for a unit.of output by the livestock sector, 0.14 units of output to 
the agricultural processing sector, etc. 
The Direct and Indirect Requirements Table 
The direct requirements table provides an estimate of the initial 
effect on the endogenous sectors of the economy for a one dollar change 
in total output of an individual sector. Inversion of an identity 
matrix minus the endogenous portion of the direct requirements matrix 
(the interdependence coefficients table) provides an e~timate of the 
total generative or multiplier effect which results from a dollar 
change in final demand produced by each endogenous sector. 
The column entries in the interdependence coefficients table 
(Table VI) gives the total direct plus indirect requirements from the 
sector named in the row per dollar of sales to final demand by the sec-
tor indicated in.the column heading. In other words, the .interdepen-
dence coefficients table estimates the additional output in sector j 
resulting from a.one dollar change in final demand in the ith sector. 
Increased endogenous output in excess of the direct requirements is 
stimulated as changes in local input requirements generate additional 
rounds of transactions within endogenous sectors of the local economy. 
An example is given in Table VII which compares the column of direct 
requirements coefficients (Table V) with the column of interdependence 
TABLE VI 
DIRECT AND INDIRECT REQUIREMENTS TABLE; SOUTHERN KANSAS, 1965 
Purcha..~ing Sector 
Producing Sector Construe- Agri. Metal, Other Transp., Local Crops Livestock Mining t" Process- Chemicals Mach., Mf.g. Coma., Trade F.I.R.E. Services Govt. ion ing Equip. Util. 
(Dollars) 
1. Crops 1.040597 .405986 .001098 .000554 .322611 .001681 .000149 .002976 .000372 .006971 .005762 .003050 .002452 
2. Livestock . 001614 1.258788 .001605 .000561 .503399 .002504 .000196 .000273 .000504 .009952 . .008828 .004663 .003629 
3. Mining .011069 .009572 1.169471 .019055 .007259 .255363 .003013 .014723 .043907 .005623 .004704 .004208 .007452 
4. Construction .015445 .017030 .017242 1.486103 .014347 .006433 .008364 .022815 .038410 .021509 .017194 .041784 .071252 
5. Agri. Processing .003537 .148373 .003542 .001225 1.121796 .005563 .000426 .000597 .001108 .021268 .019660 .010363 .008054 
6. Chemicals .039802 .033800 .025610 .029042 .022905 1.026236 .007875 .005278 .013662 .010549 .010913 .007362 .017581 
7. Metal, Mach., Equip. .013878 .008992 .022921 .053029 .006521 .007371 l.030418 .014740 .011604 .003236 .022978 .008027 .009867 
8. Other Mfg. .007597 .006986 .017756 .066339 .014826 .009756 .005612 1.032368 .014485 .020967 .035909 .016444 .039443 
9. Trans., Coln., Util. .029140 .028560 .033551 .028698 .037361 .045285 .026888 .034802 1.146557 .068980 .041865 .051729 .060344 
10. Trade .072046 .088247 .041911 .029882 .094540 .019972 .012789 .015121 .018672 1.108643 .016597 .035369 .040828 
11. F.I.R.E. .024236 .016256 .134841 .013401 .019727 .039226 .005319 .011016 .018432 .023174 1.040500 .019091 .070700 
12. Services .068671 .070494 .023279 .032755 .046488 .009987 .006274 .009847 .036371 .063666 .039783 1.049961 .492086 
13. Local Government .025814 .022255 .004552 .014516 .015584 .005735 .004393 .005626 .029384 .011239 .010517 .008308 1.128037 
Total 1.353442 2.115335 1.497375 1.775155 2.227361 1.435108 1.111712 1.170180 1.373465 1.375776 1.275208 1.260358 1.951725 
·.i:>-
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TABLE VII 
RESPONSE TO A ONE DOLLAR CHANGE IN FINAL DEMAND IN THE 
CROPS SECTOR OF THE SOUTHERN KANSAS ECONOMY, 1965 
Direct Direct.and Indirec;t 
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Sector Indirect Requirements Requirements Requirements 
(1) (2) (3) 
Crops .038005 .040597a .002592 
Livestock .000000 .001614 .001614 
Mining .000000 • 011069 .011069 
Construction .005974 .015445 .009471 
Agri. Processing .000830 .003537 .002707 
Chemicals .035347 .039802 .004455 
Metal, Mach. , Equip. .011048 .013878 .002830 
Other Mfg. .002754 .007597 .004843 
Trans., Comm., Util. .015148 .029140 .013992 
Trade .058694 .072046 .013352 
F.LR.E. .017067 .024236 . 007169 
Services .048070 .068671 .020601 
Local Government .020197 .025814 .005617 
Total .253134 .353446 .100312 
aR . equirements net of the one dollar initial change in final de-
mand. 
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coefficients (Table VI) for the crops sector. 
A $1.00 increase in crop output for final demand requires that 
agricultural firms make $.25 of direct purchases of goods and services 
from all endogenous sectors in the economy. This is not the total in-
crease in output of the endogenous sectors resulting from a $1.00 in-
crease in crop sales to final demand. There will also be an indirect 
increase in output from the endogenous sectors in the amount of $.10. 
This is the increase created by all of the endogenous sectors to meet 
the increased output going to final demand in the crops sector. Sec-
tors selling inputs to crops must in turn purchase additional inputs to 
meet increased sales to the crops sector. 
This point can best be illustrated by observing one of the endo-
genous sectors. For example~ the services sector will need to increase 
output by $.05 to meet the direct requirements for the crops sector to 
supply an additional $1.00 of output to final demand. The services 
sector also will need to purchase additional inputs from other endo-
genous sectors and supply output to these sectors for them to meet the 
increase demanded by the crops sector. Total increased output from the 
services sector for the crops sector to supply an additional dollar of 
output to final demand is approximately $. 07, $. 02 of which is indirect .. 
requirements. This same analysis can be applied to all of·the endogen-
ous sectors in the economy. 
Up to this point, households have been considered as an exogenous 
variable in computing the interdependence coefficients. Consequently, 
output changes for a unit change in final demand estimated by the di-
rect and indirect requirements coefficients do not include the genera-
. tive effect of new rounds of local household expenditures. The 
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household.sector can be moved to the endogenous portion of the matrix 
to estimate the impact of local consumption expenditures for a unit 
change in final demand by sectors. Increases in output by the endo-
genous sectors increase payments to households in the.form of wages, 
salaries, rents and retained earnings. These increased payments gener-
ate an additional demand for goods and services produced within the 
local economy. The inverted matrix of an identity matrix minus the 
technical coefficients matrix with tqe household sector included is re-
ferred to as the direct, indirect and induced coefficients matrix 
(Table VIII) • 
The induced effects of the households sector can be isolated by 
comparing the columns in Table VI with Table VIII. For example, the 
induced effect of a one dollar change in final demand of the crops sec-
tor amounts tq $1. 49 (2. 843890 - 1. 353442). The. remaining 12 sectors 
can be interpreted in a similar fashion •. 
Input~Output Multipliers 
Construction of the interdependence coefficients.matrix has pro-
vided the mathematical manipulation necessary to measure the degree of 
interdependence between the sectors in the economy. The economic pre-
dictive devices or input-output multipliers are estimated directly from 
the interdependence coefficients matrix. Multipliers are useful for 
predicting the change in output, income and employment .in the economy 
for a unit change in final demand for each producing sector. Final 
demand requirements for future time periods are based on projections of 
future population, income, employment, etc., associated with the anti-
cipated levels of economic development within the economy. This 
Produclng Sector 
1. Crops 
2. Livestock 
3. Mining 
4. Constructioo 
5. Agri. Processing 
6. Ole•ica1s 
TABLE VIII 
DIRECT, INDIREGT AND INDUCED REQUIREMENTS TABLE, ·SOUTHERN KANSAS, 1965 
Crops Livestock 
1.054235 .418003 
.021707 1.276494 
Purchasing Sector 
Mining 
Agri. 
Construe- Process-
tion ing 
Chemical• 
Metal, 
Hach., 
Equip. 
(Dollars) 
.007354 .009115 .332962 .006106 .008995 
.010823 .013174 .518650 .009024 .013229 
Other 
Mfg. 
.021246 .018540 1.174140 .025444 .014984 .258665 .009614 
.039808 .038498 
.045355 ·.185221 
.071543 .061769 
.028419 1.501396 .032840 .014339 .024167 
.022725 .027474 1.153537 .019132 .027549 
.040170 .048966 .046997 1.036536 .028462 
Trana., 
Coma., 
Util. 
Trade F.1.11..E. Service• Local Govt. 
Houae-
holds 
7. Metal, Mach., Equip. .018820 .013347 .025188 ;056131 .010272 .008974 1.033624 
.010812 .010732 .020939 .019522 .018292 .017050 .022591 
.011819 .015769 .030532 .029103 .027122 .025138 .033287 
.020511 .051638 .016047 .014973 .015583 .018346 .016859 
.036814 .056919 .046463 .041778 ·.069016 .097331 .040360 
.024625 .032877 .064098 .061856 .057104 .052817 .069275 
.023516 .037775 .043059 .042942 .042840 .051557 .052581 
.017580 .015359 .008298 .027964 .013551 .015157 .008187 
8. Other Mfg. .024036 .021471 .025297 .076658 .027303 .015090 .016274 1.041813 .026974 .037804 .052497 .034818 .057039 .027232 
9. Trans., Comi., Util. .084718 .077534 .059047 .063585 .079547 .063320 .062937 .066737 1.188780 .125904 .097947 .113851 .119837 .092070 
.079255 .103468 1.22.2963 .129226 .160127 .160306 .184903 
.057005 .079237 .105150 1.121263 .!08552 .156374 .132589 
.079975 .129091 .188669 .162937 1.186379 .622729 .202183 
.042442 .078061 _.076864 .075171 .079926 l._196623 .106144 
.513623 .679094 .915538 .901994 .999138 .956846 1.480810 
10. Trade 
11. F .1.11..E. 
12. Services 
13. Local Govt. 
14. Households 
Total 
.183662 .186600 
.104274 .086782 
.190718 .178038 
.089887 .078714 
.893888 .787660 
.093114 .099945 .179261 .056191 .085185 
.171558· .063642 .080478 .065198 .057233 
.079267 .109365 .139126 .049590 .085437 
.033946 .054736 .064218 .026527 .045953 
.410065 .561106 .678491 .290059 .579793 
2.843890 3.428662 2.181107 2.710730 3.358662 1.918747 2.078~47 2.-026584 2.505772 2.902324 2.779173 2.926300 3.547149 2.469071· 
\J1 
N 
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concept will be considered in greater detail in Chapter v. 
The input-output multipliers are.useful in estimati~g the effect 
of a change·. in demand. for goods and services from a particular sector 
on total output, income or employment in the economy. Output multipli-
ers indicate how area production will change in response to a final 
demand change in any one of the sectors. Income multipliers measure 
the change in area income resulting from an income.change in.one of the 
sectors, If employment changes by one worker in one of the sectors, 
the employment multiplier estimates the impact on employment in the 
total economy. 
Output Multipliers 
Output multipliers measure the output generated in the economy by 
a one dollar change in final.demand for the goods or services of a par-
ticular sector. They arecompu'!:ed by simply summing the interdepend-
ence.coefficients columns (Table VI) to obtain the output multiplier 
for each sector. For example, summing the crops column in Table VI in-
dicates the output multiplier for the crops sector is 1. 35. This indi-
cates that a $1. 00 change in final demand from the crops sector will 
cause a $1~35 change in output in the economy. Of the total change 
$1.04 is caused by interaction .within the crops sector.of which $1.00 
is attributable to the direct cha~ge in final demand. The trade and. 
services sectors are affected the most, each·requiring a $0.07 change 
in output for a $1.00 change in final deman.d from the crops sector. 
Th~ output multipliers (for Model II, local government endogenous) 
computed from Table VI are listed in column.(2) of Table IX. The agri-
cultural processing sector has the largest output multiplier (2.23). 
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TABLE IX 
OUTPUT MULTIPLIERS FOR THREE MODEL ASSUMPTIONS, SOUTHERN KANSAS, 1965 
Model I Model II Model.III 
Sector 12 Endogenous 13 Endogenous Households 
Sectors Sectors Endogenous 
(1) (2) (3) 
1. Crops 1. 308778 l,353442 2.843890 
2. Livestock 2. 076831. 2.115335 3.428662 
3. Mining 1.489498 1.497375 2.181107 
4. Construction 1.750040 1. 775155 2. 710730 
5. Agri. Processing 2.200398 2.227361 3.358662 
6. Chemicals 1.425184 1.435108 1.918747 
7. Metal, Mach., Equip. 1.104114 1.111712 2.078447 
8. Other Mfg. 1.160448 1.170180 2.026584 
9. Trans., Comm., Util. 1. 322624 1.373465 2. 505772 
10. Trade· 1.356331 1. 375776 2.902324 
11. F. I.R.E. 1.257012 1.275208 2. 779173 
12. Services 1.245984 1.260358 2.926300 
13. Local Government 1.951725 3.547149 
14. Households 2. 469071 
The livestock sector has the second largest output multiplier (2.12) 
followed by local government, construction, etc. 
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If final demand for processed agricultural products increases by 
$1.00 there will be a $2.23 increase in total output in the area. The 
size of this multiplier indicates there is substantial interaction be-
tween agricultural processing and the other sectors in the area, es-
pecially the two agricultural producing sectors. A $1.00 increase in 
output from the agricultural processing sector requires a $.32 and a 
$.50 increase from the crops and livestock sectors respectively (Table 
VI). Changes for the remaining sectors can be interpreted in a similar 
manner from the agricultural processing column in Table VI. 
Columns 1 and 3 have been included in Table IX to show the effects 
of changing the basic model by excluding one of the original sectors 
(column 1) or including an additional sector (column 3). In Model I 
the multipliers were computed with the local government sector excluded. 
This allows the model to more accurately be compared with other re-
gional models where local government is considered as an exogenous var~ 
iable. The crops, livestock, and transportation, communications and 
utilities multipliers are affected the most due to this redefinition of 
the model. 
Model III (column 3) of Table IX is the basic model with the 
household sector considered as an endogenous variable. This model is 
included to show the effect of the interactions between the household 
sector and the other sectors in the economy. This model will be con-
sidered in more detail under income multipliers. 
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Income Multipliers 
The concept of input-output income multipliers as developed by 
Hirsch [15] measures the tot~l change in income in an economy resulting 
from a $1.00 change in income.in a particular sector. The underlying 
assumption of the income multiplier is that there is a certain amount 
of income generated with each change in output. A direct and indirect 
income effect is first estimated in.calculating the income.multiplier 
for each sector in the economy. 
The direct income effect is the proportion of each $1.00 of output 
which goes to households in the form of wages, salaries, rents and re-
tained earnings. The direct income effect is listed for each column 
sector in the household row of the direct coefficients table (Table V). 
The direct income effects are also presented in column (1) of Table x. 
The table of direct requirements coefficients and the results of 
the two matrix inversions, one with households exogenous and one with 
households endogenous, can be used to analyze the impact of changes in 
final demand on household income in the local economy. The total 
change in.household income for a one unit change in deliveries to final 
demand for each of the endogenous sectors can be separated into three 
components: (1) direct, (2) indirect, and (3) induced income effects. 
The direct effects for household income results from an indivi-
dual sector's immediate response to a unit change in final demand. In-
direct income changes are created by output adjustments of all the en-
dogenous sectors necessary to support the direct and indirect changes 
in deliveries to final demand. Induced changes in household income re-
sults from changes in household purchases of locally produced goods 
and services. The induced effects are computed by including the 
TABLE X 
INCOME MULTIPLIERS BY SECTORS FOR THE SOUTHERN KANSAS ECONOMY, 1965 
Direct, Direct, Income 
Sector Direct and Indirect, MultiJ2liers Effects Indirect and Induced Type I Type II Effects Effects 
(1) (2) (3) (4) (5) 
1. Crops .466742 .603648 .893888 1. 293322 1. 915164 
2. Livestock .165886 .531911 .787660 3.206488 4.748200 
3. Mining .121389 .276919 .410065 2.281253 3.378103 
4. Construction .189807 .378918 .561105 1.996331 2.956188 
5. Agri. Processing .101339 .458189 .678491 4.521347 6.695258 
6. Chemicals .101812 .195879 .290059 1. 923923 2. 848967 
7. Metal, Mach., Equip. • 353718 .391537 .579793 1.106919 1.639138 
8. Otqer Mfg. .292453 .346853 .513623 1.186010 1. 756257 
9. Trans., Comm., Util. .340157 .458596 .679094 1. 348189 1.996413 
10. Trade .472080 .618268 .915538 1. 309668 1. 939370 
11. F.I.R.E. .511215 .609122 .901994 1.191518 1.764412 
12. Services .579769 .674724 .999138 1.163780 1. 723337 
13. Local Government .222614 .646163 .956845 2.902617 4.298225 
Vt 
...... 
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household sector in the endogenous portion of the input~output matrix. 
The derivation of direct and indirect income effects per unit 
change in final demand implies that the level of consumption expendi-
tures remain the same despite a postulated change in household income 
generated by the change in final demand [15]. Moving the household 
sector into the endogenous section of the matrix accounts for the fact 
that a change in household receipts initiates a change in the level of 
household expenditures. The change in household expenditures results 
in additional adjustments in output and consequently further changes in 
payments to local households. This change in local household payments 
resulting from adjustments in output to the intital change in household 
income is referred to as the induced income effects. 
Two types of income multipliers were estimated for the southern 
Kansas economy. The Type I income multipliers estimate the direct and 
indirect income effect of a unit change in direct payments to house-
holds by sector. The induced income effect as well as the direct and 
indirect income effect are measured by the Type II income multipliers. 
The Type I income multipliers in Table X indicate that a $1.00 
change in household income resulting from a change in final demand from 
the crops sector will directly and indirectly generate a total of $1.29 
income to the household sector. This estimate increases to $1.92 when 
induced output changes are included. The impact of income changes in 
each of the other sectors can be interpreted in a similar manner. 
Caution should be exercised in interpreting and applying the in-
come multipliers. It ,seems the Type I income multipliers are too con-
servative as they do not account for the additional purchasing power 
generated by increased household income. The Type II income multipliers 
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may tend to overstate the total impact of an increase in income as they 
consider the marginal propensity to consume to be equal to the average 
propensity to consume for household consumption. The exact figure 
would appear to be somewhere between the two, but probably closer to 
the Type II estimate. 
Employment Multipliers 
The concept of the employment multipliers used in this study was 
developed by Moore and Peterson [30]. The employment multipliers de-
fine the change in total employment resulting from a one unit change in 
the labor force for a particular sector. The basic assumption under-
lying the employment multipliers is that a linear relationship exists 
between employment and output in all sectors. 
The input-output employment multiplier is related to a change in 
output. A change in output creates a direct and indirect employment .. 
effect. The direct employment effect indicates the number of persons 
employed per year, per million dollars worth of output, in.each sector 
(column 1, Table XI).· The direct employment coefficient for the crops 
sector indicates that 62.6 man-years of labor were required to produce 
a million dollar's worth of crop output in 1965 in southern Kansas. 
The trade and services sectors with 154.4 and 126.9 respectively had 
the largest employment requirements per million dollars of output. 
The direct and indirect employment effects are computed by consi-
dering the repercussions of a one million dollar change in final demand 
of one sector on total employment in the economy (column 2, Table XI). 
For example, a one million dollar increase in final demand of the crops 
sector will incI,"ease output in the crops sector by 1.04 million dollars 
TABLE XI 
EMPLOYMENT MULTIPLIERS BY SECTORS FOR THE SOUTHERN KANSAS ECONOMY, 1965 
Direct, Direct, Employment 
Sector Direct and Indirect, Multipliers a Effects Indirect and Induced Type! Type II Effects Effects 
(1) (2) (3) (4) (5) 
1. Crops 62.602 91.085 137 .562 1.455 2.198 
2. Livestock 55. 716 125.671 166.625 2.256 2.991 
3. Mining 50.253 77. 321 98.642 1.539 1.963 
4. Construction 33.395 68.157 97.331 2.041 2.914 
5. Agri. Processing 15.787 91.964 127.242 5.825 8.060 
6. Chemicals 11.835 24.704 49.786 2.932 4.207 
7. Metal, Mach., Equip. 44.165 51.000 81.146 1.155 1.837 
8. Other Mfg. 51.353 61.582 88.287 1.199 1. 719 
9. Trans., Comm., Util. 57.737 80.372 115.681 1. 392 2.004 
10. Trade 154.357 187.990 235.593 1.218 1.526 
11. F. I. R. E. 29.630 46.232 93.131 1.560 3.143 
12. Services 126.930 146.116 198.066 1.151 1.560 
13. Local Government 39.206 124.474 174.224 3.175 4.444 
~n-years of labor required per million dollars of output. 
°' 0 
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and generate,additional employment for 65.1 persons (62.602 x 1.04). 
As a result of this initial increase in final demand of the crops sec-
tor, the direct and indirect effect of the livestock sector will require 
output to increase by $1,614 and employment by 0.09 man-years. The to-
tal direct and indirect employment effect is obtained by summing the 
additional man-years required by each sector to supply the increased 
output required to meet the increase in final demand of any particular 
sector. 
Type I employment multipliers are computed by dividing the direct 
employment effect (column 1) into the direct and indirect employment 
effect (column 2). Type II employment multipliers are computed by di-
viding the direct employment effect into the direct, indirect and in-
duced effect (column 3). Each multiplier indicates the change in em-
ployment generated throughout the southern Kansas economy for a one unit 
employment.change in the specified sector. Agricultural processing had 
the highest Type I employment multipliers (5.82) followed by local 
government, chemicals, construction, etc. Agricultural processing also 
had the highest Type II employment multipliers (8.06) followed by local 
government, chemicals, F.I.R.E., etc. 
The main purpose in computing the employment multipliers was to 
explain the interrelationships between employment and the economic ac-
tivity in the southern Kansas economy in 1965. That there is a linear 
relationship between employment and output is a valid assumption to ex~ 
plain the employment output relationships that exist at ~ given point 
in time. However, due to the presence of underemployed resources and 
unused capacity in some sectors, these relationships are not expected 
to remain constant over time. The following chapter will concentrate 
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on employment-output ratios for future time periods based on expecta-
tions of technological change and the utilization of.underemployed re-
sources. 
Water Multipliers 
Water, a necessary input, is required either directly or indirectly 
in the.production of.all goods.and services within the·.economy. Some, 
industries, the generation of "hydroelectrie;. power is a good.example, 
are intensive water users. Other industries such as the trade and ser-
vices sectors require relatively small quantities of water. For plan-
ning purposes it is useful to know not only the income and employment 
effects of a change in final demand but also the water effects. Ac-
cordingly, the impact on water requirements have been computed for 
eight sectors in southern Kansas including the household.sector. The 
initial step in computing the water-output relationships for the eco-
nomy was to determine .the direct water requirements per dollar's worth 
of output.by sector. For the household sector the direct water require-
ment is in gallons of water per one dollar of personal income. (output). 
The Kansas Water Resources Board collected data by sectors on 
water used in 1965 [22]. Thqse data were used to compute the direct 
water requirements in gallons of water per dollar's worth of output. 
(Table XII). Direct water requirements were estimated for seven sectors 
incorporated in the input-output model -- livestock; mining; agricul-
tural processing; chemicals; metal, machinery and equipment; other manu-
facturing; and transportation, communication and utilities. In addi-
tion to the aforementioned sectors, water requirements were estimated 
for rural domestic.and non-industrial municipal consumption. This 
TABLE XII 
WATER MULTIPLIERS BY WATER USING SECTORS FOR THE SOUTHERN KANSAS ECONOMY, 1965 
Water Using Sector 
2. Livestock 
3. Mining 
5. Agri. Processing 
6. Chemicals 
7. Metal, Mach., Equip. 
8. Other Mfg. 
9. Trans., Comm., Util. 
14. Households 
2. Livestock 
3. Mining 
5. Agri. Processing 
6. Chemicals 
7. Metal, Mach., Equip. 
8. Other Mfg. 
14. Houi;;eholds 
Direct 
Effects a 
(1) 
33.896 
33.461 
8.222 
17.088 
3.527 
12.959 
249.163 
14.975 
33.896 
33.461 
8.222 
17.088 
3.527 
12.959 
14.975 
Direct, 
and 
Indirect 
Effects 
(2) 
Direct, 
Indirect, 
and Induced 
Effects 
(3) 
Water 
Multipliers 
Type I Type .. II 
(4) (5) 
Instream and Withdrawal Water Requirements 
52.055 77.955 1.536 2.300 
48.334 61. 818 1.444 1.847 
36. 4 71 58.781 4.436 7.149 
37.652 47.189 2.203 2.762 
10.654 29. 719 3.021 8.426 
22.702 39.591 1. 752 3.055 
287.644 309.974 1.154 1.244 
-- 48.692 - 3.252 
Withdrawal Water Requirements 
44.940 58.640 1.326 1. 730 
39.976 47.109 1.195 1.408 
27.163 38.965 3.304 4. 739 
26.370 31.416 1.543 1.838 
3.956 14.040 1.122 3.981 
14.032 22.966 1.083 1. 772 
-- 25.756 -- 1. 720 
aGallons of water required per dollar of output. 
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category included water used in the supporting or non-basic sectors of 
the economy as well as household consumption. The supporting sectors 
such as construction, trade; F.I.R.E., services and local government 
are more dependent upon the level of household activity than are the 
basic sectors such as agriculture, mining and manufacturing. Since 
water used in each of the supporting economic sectors could not be de-
termined it was aggregated and included in the household sector. This 
appears to be a realistic approach as the level of activity in the sup-
porting sectors is closely related to household income and expenditures. 
Henceforth in this study, the term water using sectors will refer to 
the sectors of the input-output model by number and name as follows: 
2.. Live~tock 
3. Mining 
5. Agri. Processing 
6. Chemicals 
7. Metal, Mach., and Equip. 
8. Otqer Manufacturing 1 
9. Trans., Comm., and Util. 
14. Households 
Once the direct water requirements have been estimated the direct 
and indirect water effects and water multipliers can be determined. 
The direct and indirect water effects are computed by multiplying the 
direct .water requirements by the matrix of interdependence coefficients 
(Table VI). The Type I water multipliers are then computed by dividing 
the direct and indirect effects by the direct effects (column 2 ~ col-
umn 1). 
Type II water multipliers were also computed considering the in-
duced effects of households (column 3 •column 1). The Type I water 
1water requirements in sector (9) Trans,, Comm., and Util. is. de-
fined as water required in the generation of hydroelectric power. 
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multipliers estimate the total water requirements necessary to sustain 
the increased economic.activity in the area associated with a one gal-
lon increase in the direct water requirement for a major water using 
sector. The Type II water multipliers include the induced effect of 
increased water required by the household sector for each additional 
one gallon direct water. requirement by a water using sector. The Type 
II water multipliers include the inducecl effect of increased water re-
quired by the household sector for each additional one gallon direct . 
water requirement by a water using sector. 
2 Two categories of water multipliers were estimated. The first 
category of water multipliers included both instream water requirements 
for the generation of hydroelectric power and withdrawal water require-
ments for the other water using sectors. The second category of water 
multipliers only includes withdrawal water requirements. Both cate-
gories of water multipliers are useful for analyzing economic develop-
ment and water requirements in the region (Table XII). 
The water multipliers can be used to analyze the effect of a 
change in final.demand in.any one of the water using sectors in the 
model on the amount of water required in the economy. From Table VIII 
we can read the effects (direct, indirect and induced) of each one dol~ 
lar change in final demand on the production requirements of each of the 
other sectors. The water requirement change· associated with a produc-
tion change can be estimated by multiplying the production change by 
the direct water requirement for the appropriate sector. For example, 
row 5, column 2 of Table VIII indicates $.185221 worth of livestock 
2Irrigatioq water for crop production was ex~luded in both water 
multiplier categories. 
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output is required per $1.00 delivery of-agricult~ral processing to 
final demand. Since the _livestock sector uses 33.896 gallons.of water 
per dollar's worth of output, 6.278 additional gallqns of water (33.896 
x .185221) are required, in th,is sector per $1.00 delivery of agricul-
tural processing to fi,na! demand. Water requirement relat~onships as-
sociated with other.sectors can be determined in.a similar manner. 
Water multipliers can be used to estimate total water requirements 
to support an additional job _or man-year of employment in one of the 
major water using sectors. Direc~ water requirements have been esti-
mated in terms of gallons.of water required per one dollar of output. 
Output pe~ man-year.of employment can be calculated from the direct .em-
ployment effects in Table XI. For example, it requires 15.787 man-
years of labor to produce.$1,000,000 of output in the.agricultural pro-
cessing sector. Therefore, each.man-year equivalent produced $63,343 
($1,.000,000 t- 15. 787) of output in the agricultural processing sector. 
Since each one dollar of output.requires 8.222 gallons of water, 520,806 
gallons of water are required directly for each man-year of employment 
in the agricultural processing sector. 
Total water requirements associated with each job in agricultural 
processing can.be determined-by multiplying the direct water require~ 
ments by the Type II water multiplier. Total instream and withdrawal 
water requirements needed to support one additional job in agricultural 
processing are 3,723,242 gallons of water and the total withdrawal re-
quirements are 2,468,100 gallons.of water (Table XIII). The same in~ 
terpretation was-used for the other water using sectors. 
'l'he procedure described above could_be used to estimate.the total 
water requirements per job for an individual firm in.the area that may 
TABLE XIII 
WATER REQUIREMENTS PER MAN-YEAR OF EMPLOYMENT BY WATER USING SECTORS 
FOR THE SOUTHERN KANSAS ECONOMY, 1965 
Direct Water Total Instream Total Withdrawal 
Water Using Sector 
Output ·.Per Requirements and· Withdrawal Water Requirements Man-Year of Water Requirements 
Employment Per Man-Year Per Man-Year 
of Employment a 
of EmEloyment 
(Dollars) (Gallons) (Gallons) 
2. Livestock 17' 948 608,365 1,399,240 
3. Mining 19,899 665,840 1,229,806 
5. Agri. Processing 63,343 520,806 3, 723, 242 
6. Chemicals 84,495 1,443,850 3,987,914 
7. Metq.l, Mach. , Equip. 22,642 79,858 672,884 
8. Other Mfg. 19,473 252,351 770' 932 
9. Trans., Comm., Uti.l. 17,320 4,315,503 5,368,486 
aComputed from instream and withdrawal Type II water multipliers (Table XII). 
bComputed from withdrawal Type II water multipliers (Table XII). 
Per Man-Year b 
of Employment 
(Gallons) 
1,052,471 
937,503 
2,468,100 
2,653,796 
317,915 
447,166 
°' ....., 
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have different .output per job relationship and different direct water 
requirements than the sector average. The Type II water multiplier, 
which assumes the firm has the same economic interdependence as the 
sector average is the best estimate of estimating the total water re-
quirements for the firm given the direct water requirements. This 
makes the water multipliers amenable for community or industrial devel-
opment planning. 
Summary 
The empirical results were reported in the four input-output 
tables: (1) the transactions table, (2) the direct requirements table, 
(3) the direct and indirect requirements table, and (4) the direct, in-
direct and induced requirements table. The transactions table is the 
foundation ofthemodel with the other three tables computed directly 
from it. The transactions table provides a double entry system of ac-
counts as sales and purchases of each sector are incorporated in the 
table. 
The direct requirements coefficients indicates the direct depen-
dence of each sector on all other sectors. The direct and indirect re-
qui~ements coefficients measure the total direct and indirect effect of 
a change in final demand, adding the induced effects measures the total 
impact including the increased consumer expenditures generated by the 
increased economic activity. 
Four types of input~output multipliers were estimated. Included 
were output, income, employment and water multipliers with emphasis 
placed on the development of water multipliers. Two categories of 
water multipliers were estimated. The first category included instream 
and withdrawal water requirements and the second category included 
only withdrawal water requirements. These multipliers were based on 
1965 data and.are measures of interrelationships that existed in the 
economy at that time. 
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The base year multipliers are e~tremely useful for measuring the 
impact of a change in final de~and irt the short run, one to five years. 
However, additional assumptions and estimates of change are necessary 
to make more.accurate estimates of the economic indicators for longer 
time periods. The application of the input-output .model for long-range 
economic forecasting will be considered in the following chapter. 
CHAPTER V 
PROJECTI.ONS OF ECONOMIC DEVELOPMENT AND ASSOCIATED 
WATER REQUIREMENTS, 1980, 1990 AND 2000 
Projections 
Long-range planning and policy decisions require water resource 
commitments extending well into the future. Investment decisions in 
water resource development and capital outlays require estimates of 
future levels of economic activity. Economic forecasts are necessary 
in preparing a long-range development.plan. 
One of the objectives of this study was to project employment, 
population, income and water requirements for 1980, 1990 and 2000. 
Since.the forecasts must be meaningful to reduce uncertainty, it is 
necessary to make forecasts from an organized forecasting system [13]. 
The decision maker must determine the forecasting method to be used • 
. That is, he must decide what variables will effect the current condi~ 
tions and project these variables by means of an appropriate technique. 
The input~output model described in the previous chapter is the 
basis for developing an economic forecasting model. The input-output 
model consists of.a set of simultaneous equations. Simultaneous equa~ 
tion models are composed of endogenous variables and exogenous vari-
ables. The endogenous variables are determined by the relat~onships 
found within the model and the value of the exogenous variables. The 
exogenous variables, determined by outside forces, act on the endogenous 
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variables through the properties of the model [13). Thus, manipulation 
of the exogenous variables can be used to change the state of the sys-
tem. 
The final demand sectors represent part of .the exogenous variables 
in the input-output model. In order to use. the input .... output coeffi"'" 
cients as a.predicting device, it is necessary to estimate the final. 
demand values for each of the appropriate time periods. 
In addition to final demand, it was necessary to project other 
variables that are expected to change over time to complete the fore ... 
casting model. These include (1) output pe~ man-year of employment, 
(2) consumer spending patterns or the household consumption function, 
(3) the population-employment ratios and (4) direct .water requirements 
per one dollar of output (income) for the household sector. The ex-
planation of these projections is given with their application through-
out the chapter. 
Final Demand 
Estimates of final demand for the sectors in southern Kansas in-
corporated in the input-output model were made for 1980, 1990 and 2000. 
Final demand projections consist of three major components: (1) con-
sumption of households within the area, (2) the level of state and 
federal government spending within the study area, and (3) export de-
mand, which is determined by exports to the rest of the world. 
The final demand projections for the study area were based on. 
Emerson's preliminary final demand estimates for the state of Kansas 
[13). The final demand estimates for the agricultural sectors.were 
based on a procedure developed in an Iowa state study by Mayer and 
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Heady [28]. The Kansas final demand.estimates for the agricultural 
sectors were adjusted in.accordance with the results of a U.S. Depart-
ment of Agriculture Analytical Programming Model used to estimate fu-
ture agricultural production in the study area [13]. The final demand 
projections.for the other sectors were derived by adjusting the state 
projections. 
Final demand estimates for the area were first computed under the 
assumption that the ratio of final demand by sector in the southern 
Kansas model to the final demand in the state model would remain con~ 
stant ·through time. These estimates were adjusted for changes that are 
expected to occur in the proportion of production that is expected to 
be produced in the study area in the future. The U.S. Department of 
Agriculture programming results were used to adjust the final demand 
projections for the crops sector. 
For the purpose.of this study, it was concluded that more consis-
tent projections of output:, employment and population could be made by 
considering households as an endogenous variable. Therefore, the pro-
jections of final demand do not include household consumption expendi-
tures by sectors (Table XIV). 
The final demand projections are based primarily on the expected 
allocation of output to the.state and federal government and exports. 
For example, it was estimated that in 1980, southern Kansas will deliver 
$237,273,000 worth of crop output to the government, in the form of 
sales or program payments, and for exports. Gross private investment 
was considered in the.construction sector and the metals, machinery 
and equipment.sector which included high .capital requiring industries 
such as motor vehicle manufacturing and aerospace. Projections of 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
TABLE XIV 
PROJECT:ED TOTAL FINAL DEMAND FOR SOUTHERN KANSAS, 
HOUSEHOLD ENDOGENOUS, 1980, 1990 AND 2000 
Sector 1980 1990 
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2000 
(Thousands of Dollars) 
Crops 237,273 268,220 324,063 
Liveiatock 218,282 269,838 349,980 
Mining 347,414 297,329 180,000 
Construction 725,012 1,099,796 1,742,677 
Agri. Processing 553,206 684,398 860,934 
Chemicals 520,142 764,278 1,141,515 
Metal, Mach., Equip. 1,437,780 2,552,571 4,526,722 
Other Mfg. 251,523 367,354 523,258 
Trans., Comm., Util. 225,927 327,519 502,654 
Trade 161,412 237,917 361,056 
F.I.R.E. 150,794 228,505 354,039 
Services 335,823 523,153 814,272 
Local.Government 143,917 212,998 310,976 
Households 711,207 936,623 1,261,999 
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final demand for households were the most difficult and subjective. 
This required estimating payments to the.state and.federal government 
in the form of.taxes and the export of private capital for investment 
ou~side the area. 
Output Per Man~ear E.f Labor 
The·input-output,model can be used to project employment and.ul-
timately population for a·given level of final demand in a future time 
period. The additional coefficients necessary to project employmei1t 
are in terms of labor pr~ductivity (dollar output per man-year of labor 
by sector}. 
Esti~ates of final demand in the state study assumed-that develop-
ment .of technological process together with increased skills and capi~ 
tal formation will increase labor productivity nationally by approxi-
mately 2.9 percent per year [13, p. 17]. This estimate will vary by 
sector and geographic area. Therefore, it was necessary to estimate 
an output per employee coefficient for each sector within the model for 
each time period under consideration (Table XV). 
One man~year of labor.was required in domestic households for 
each $3,335,400 of personal income in the study area in 1965. This 
estimate was held constant for 1980, 1990 and 2000. 
The Kansas study [13] was used as the initial starting point for 
determining labor productivity. Adjustments were then made in view of 
other studies [27 and 44]. 
ln the "open end" input-output model consumer·expenditures are 
usually treated.as an exogenous variable. This convention .arises from 
the nature of the endogenous sectors of the model. These sectors 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
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TABLE XV 
DOLLAR OUTPUT PER MAN-YEAR OF LABOR FOR SOUTHERN KANSAS, 
1965, AND PROJECTED FOR 1980, 1990 AND 2000 
Sector 1965 1980 1990 2000 
(1) (2) (3) (4) 
Crops 15,974 33,793 49,000 64,207 
Livestock 17,948 32,540 46,858 61,175 
Mining 19,899 40,152 68,258 96,364 
Construction 29,945 80,846 111,360 141,874 
Agri. Processing 63,343 85,270 105,820 126,370 
Chemicals 84,495 147,863 190,109 232,356 
Metal, Mach. , Equip. 22,642 31,494 45,669 59,842 
Other Mfg. 19,473 30,452 37,760 45,068 
Trans., Comm., Util. 17,320 31,869 49,397 66,925 
Trade 6,478 10,180 13,947 17' 713 
F.I.R.E. 33,750 50,961 62,436 73,910 
Services 7,878 11,187 14,096 17,004 
Local Government 25,506 36,224 45,642 55,060 
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produce goods and consume inputs from other sectors. If consumer ex-
penditures are made endogenous, people become.like machines requiring 
inputs in a constant manner and producing an output called labor. By 
making consumer expenditures exogenous, the assumption of constant con-
sumer spending patterns can be circumvented [13]. 
Whether consumer expenditures are treated as exogenous or endo-
genous variables depends on what is being forecasted. When it is de-
sired to forecast employment, consumer expenditures become endogenous 
[13]. Estimating future consumer spending patte!ns allows the assump~ 
tion of constant spending patterns over time to be relaxed. 
Output 
The forecasting model relies on projected output as an interme~ 
diate step for projecting employment, population, income and water re-
quirements. To maintain consistency and to eliminate the need for 
estimating future levels of consumer spending which implies a given in-
crease in population, the household sector was considered endogenous 
in the model. 
Output.was projected under three assumptions: (1) households were 
considered endogenous using the 1965 consumption function, (2) house-
holds endogenous using the estimated 1980 consumption function, and 
(3) households exogenous using state projected household expenditures 
adjusted for the study area (Table XVI). The original computations 
were made with the household sector exogenous using the state final de-
mand estimates adjusted for the study area. The household sector was 
then removed from the final demand sector. 
TABLE XVI 
PROJECTED OUTPUT BY SECTOR IN 1965 DOLLARS 
' 
SOUTHERN KANSAS, 1980, 1990 AND 2000 
1980 199J 2000 
Sector Households Households Households Households Households Households Households Households Houaeholda Endogenous Endogenous Exogenous Endogenous Endogenous Exogenous Endogenous Endogenous Exogenous 1965 1980 1965 1980 1965 1980 
Consumption CC!DSlllDJ?:tion Cons1D11ption Consm2tion ConS!!!J!tion Const111ption 
(Thousands of Dollars) 
1. Crops 586,983 585,287 579,544 714,566 712,127 693,809 913,714 910,080 868,724 
.2. Livestock 659,983 657,596 649,185 837, 743 834,311 808,061 1,102,741 1,097,627 1,038,101 
3. Mining 633,654 632,608 630,669 679,836 673,333 677,005 708,233 705,993 704,868 
4. Construction 1,278,427 1,276,456 1,340,195 1,923,268 1,920,432 2,024,762 3,018,811 3,014,588 3,187,353 
5. Agri. Processing 876,053 871,207 853,150 1,128,745 1,121, 778 1,066,830 1,495,954 1,485,572 1,361,249 
6. Chemicals 773,060 769,362 753,414 1,122,379 1,117,063 1,098,296 1,669,200 1,661,278 1,634,058 
7. Metal, Mach., Equip. 1,579,298 1,578, 770 1,584,900 2,767,995 2,767,233 2, 778, 715 4,867 ,030 4,865,899 4,886,162 
8. Other Mfg. 442,529 . .441,302 458,036 644,239 642,475 670,529 939,234 936,605 977,068 
9. Trans. , ec-. , Util. 712,487 709,532 747 ,645 1,032,140 1,027,891 1,090,943 1,560,453 1,554,119 1,664,055 
10. Trade 908,540 905,366 1,043,459 1,294,884 1,290,321 1,512,185 1,914,212 1,907,414 2,261,585 
11. F. I.Jl.E. 681,698 667,242 771,506 965,794 945,010 1,130.157 1.417,678 1,386. 706 1,700.652 
12. Services 1.152,674 1,151,341 1.310,105 1.690.689 1,688, 772 1,988.076 2.539.488 2.536.630 3,030,679 
13. Local Govt. 531.978 530,298 622,486 769 .892 767,476 916.866 1.138.723 1.135,122 1.341.585 
14. Ho1111eholds 4.385,936 4,343.220 
-
6,305,827 6,244,413 
-
9 ,396,695 9.305.179 
....... 
....... 
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The calculations were then made with the household sector endo-
genous and using the 1965 household consumption function. This proce-
dure resulted in estimating higher levels of output for.the basic.sec-
tors, crops, livestock and livestock products and mining as well as 
agricultural processing and the manufacturing of chemicals. The rest 
of the sectors showed a smaller output with this method.of estimation. 
As.the results of:these two estimating procedures were inconsistent, 
measures were taken to determine where the inconsistencies occurred. 
It was hypothesized that the differences were due to: (1) changes in 
consumer spending patterns over time, whichwer£not accounted for using 
the 1965 consumption function when households were considered endogen-
ous, and (2) employment and population estimates assumed for the inde~ 
pendent.projections for household consumption were different from what 
the input-output.model generates. 
A 1980 consumption function for the study area was estimated by 
adjusting the state household expenditures by sectors [13]. This re-
sulted in decreasing the household expenditures in all sector~with the 
exception of trade, services and local governmen4which are expected 
to increase by 1980. The result was a slight decrease in the output 
of all sectors.in the economy over the estimates using the.1965 consump-
tion function. The change was less than one percent in all sectors ex-
cept the F.I.R.E. sector, which decreased by 2,1 percent (Table XVI). 
The direct, indirect and induced requirements table based on the 
projected 1980 household consumption function is presented in Appendix 
A, Table XXIV. The 1980 household consumption function and the Type II 
output multipliers derived from it are presented in Appendix B, Table 
xxv. 
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Type I output and income multipliers remain constant over time, 
but the Type II output and income multipliers are affected by the change 
in the projected household consumption function for 1980. No attempt 
was madeto project consumer.spending patterns beyond 1980. The 1980 
consumption function was assumed constant for 1990 and 2000. Therefore, 
the Type II output and income multipliers projected for 1980 wer~ as-
sumed to apply to 1990 and 2000. 
Projections have been made for output per man-year of labor by 
sector for 1980, 1990 and 2000. This implies a change in the direct 
labor requirements for each time.period. Employment requirements and 
multipliers were computed for each time period and are presented in 
Appendix C. 
Employment and Population 
Employment was projected directly from the input"".'output model and 
the projected direct labor requirements. As constructed, the model 
accounts for all employment within the area with the exception of state 
and federal employment including military personnel. It .was assumed 
that the state and federal government will employ five persons for each 
100 persons employed in the remainder of the economy. This assumes no 
major changes in military installations or civilian government employ-
ment will occur. Employment projections by sector were computed for 
1980, 1990 and 2000 (Table XVII). 
Population was projected directly from the employment projections 
by applying a population-employment ratio. The 1965 population-employ-
ment ratio was computed directly by dividing the reported population in 
the area by the employment estimated from the model. The computed 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
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TABLE XVII 
PROJECTED EMPLOYMENT BY SECTOR, a BASED ON THE PROJECTED 1980 
HOUSEHOLD CONSUMPTION FUNCTION, SOUTHERN KANSAS, 
1980, 1990 AND 2000 
Sector 1980 1990 2000 
(1) (2) (3) 
Crops 17,320 14,533 14,174 
Livestock 20,208 17,805 17,941 
Mining 15,755 9,938 7,326 
Construction 15,788 17,245 21,247 
Agri. Processing 10,216 10,601 11, 755 
Chemicals 5,203 5,876 7,150 
Metal, Mach., Equip. 50,126 60,594 81,314 
Other Mfg. 14,491 17,015 20,782 
Trans., Comm., Util. 22,264 20,808 23,222 
Trade 88,936 92,516 107' 685 
F.I.R.E. 13,093 15,135 18,762 
Services 102,917 119,805 149,179 
Local Government 14,639 16,815 20,616 
Households 1,303 1,873 2, 792 
State and Federal Govn. 19,613 21,028 25,197 
Total 411,872 441,587 529,142 
~an-year equivalents. 
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ratio was 2.83 (1,064,015~375,977). The estimated employment in the 
area using census accounting tecQniques would be 398,507 in 1965 assum-
ing the 1960 reported participation rate of 2.67. 
The employment estimates from the model are expected to be lower 
than employment reported in the census as the model computed employment 
on man-year equivalents. The QBE has projected employment and popula-
tion for the 17 major water resource regions for the target.years. 
The participation rate projected by the QBE was adjusted for the differ-
ences in accounting for employment. The adjusted population-employment 
ratios wereestima.ted to be 2. 75, 2. 74 and 2. 72 for 1980, 1990 and 2000. 
respectively. Applying these ratios to the projected employment gives 
a projected population of 1,132,648, 1,209,948 and 1,439,266 for 1980, 
1990 and 2000, respectively. 
Income 
The total of the household row represents total personal income of 
southern Kansas residents. This corresponds to the U.S. Department of 
Commerce's definition of personal income. In 1965, total personal in-
come for the study area was $2,585,469,000. 
Per capita income for the study area in 1965 was $2,430 compared 
to $2,669 for the state of Kansas. In 1965, the per capita income of 
the study area was 91.04 percent of the state average per capita income. 
This compares with 91. 21 percent in 1959 when the reported per capita 
income was $1,753 and $1,992 for the study area and the state, respec-
tively. 
Per capita income projected for the study area and the QBE projec-
tions for the state are compared (Table XVIII). The study area was 
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projected to increase relative to the state in per capita income 
through 1990 and then decrease in 2000. This change in trend is not 
expected to actually occur between 1990 and 2000. It .is reassuring, 
however, to find two independent sets of projections as.close as these 
two are through 1990. 
TABLE XVIII 
PER CAPITA INCOME FOR KANSAS AND THE s+UDY AREA FOR 1959, 
196~, 1980, 1990, AND 2000, IN CONSTANT 1965 DOLLARS 
Item 
Study Area 
St;ate.of Kansas 
The Study Area as a 
Percent of the 
State 
1959 
1,753 
1,922 
91.21 
1965 
2,430 
2,669a 
91.04 
1980 
3,835 
4,185b 
91.64 
1990 
5,161 
5,482b 
94.14 
2000 
6,465 
b 7,390 
87.48 
aEst~mated from the State Input-Output Model. 
b Developed from Preliminary Report on Economic Projections.For 
Select;ed Geographic Areas, 1929 _!£. 2020, Volume.!,, Water Resources 
Council, Washington, D.C., March, 1968. 
Water Requirements 
Additional quantities of water will be needed to support.the pro-
jected levels of production, employment and population in the study 
area. The economic forecasting model was used· to estimate the water 
requirements necessary to sustain the projected levels of economic 
activity. 
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It was assumed that the quantity of water required to produce one 
dollar's worth of output is constant over time for the water using sec-
tors contained in the input-output model with the exception of the 
household sector. Water requirements for the household sector are pro-
jected to increase by approximately two gallons per capita per day [24, 
p. 6]. This estimate receives support from the U.S. Water Resources 
Council report [48] which states that per capita water use is expected 
to increase slightly in the future. Since 99.7 gallons of water were 
required per capita per day for the household sector in 1965, it was 
estimated that 130,.150, and 170 gallons per capita per day will be re-
quired in 1980, 1990 and 2000 respectively. 
The direct water requirements are defined as gallons of water re-
quired per one dollar's worth of output. (income) in the household sec-
tor. Househoid direct water requirements for future time periods were 
calculated by determining the water requirements per capita per year 
and dividing the annual water requirements by the projected per capita 
income. For example, in 1980 the annual per capita water requirements 
were estimated to be 47,450 gallons (130 x 365) and per capita income 
was projected to be $3,835. Therefore, direct water requirements per 
one dollar of income is estimated to be 12.373 gallons (47,450 ~ 3,835). 
This computational procedure estimates direct water requirements to be 
10.608 in 1990 and 9.620 in 2000. Although per capita water require-
ments are projected to increase, it is by a lesser amount than the pro-
jected increase in per capita incomef Therefore, the direct water re-
quirements per dollar of personal income are projected to decrease 
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over time. 
The Type I water multipliers were assumed constant over time as 
the only projected change in direct water requirements was in the 
household sector. Water requirements and Type II water multipliers 
for 1980, 1990 and 2000 based on the 1980 household consumption func-
tion are presented in Appendix D. 
The projected water requirements for the major water using sectors 
were calculated by multiplying the direct water requirements per dol-
lar's worth of output times the projected output for future time peri-
ods listed in Table XV. Total water requirements, excluding irrigation, 
for the study area are projected to be 305,588; 419,732 and 607,318 
million gallons for 1980, 1990 and 2000 respectively (Table XIX). Total 
water requirements are divided into instream and withdrawal water uses. 
The Type II water multipliers (Appendix D) are the best estimates 
for analyzing the impact of a change in output on water requirements in 
the target years. The instream and withdrawal water requirements and 
multipliers assume a constant 1965 technical relationship between the 
generation of hydroelectric power and total production in the area. 
The second category of water requirements and multipliers are only 
based on water withdrawals. These estimates may be deemed more appro-
priate for some planning purposes. 
The Need for Water Resource Planning 
Future water requirements, as estimated by the economic forecast-
ing model, indicate that present and planned sources of water supply 
will be adequate to meet the projected level of economic development 
in southern Kansas. However, this does not imply that problems do not 
TABLE XIX 
PROJECTED WATER REQUIREMENTS BY WATER USING SECTORS BASED ON THE 
PROJECTED 1980 HOUSEHOLD CONSUMPTION FUNCTION FOR 
SOUTHERN KANSAS, 1980, 1990 AND 2000 
Water Using Sector 
2. Livestocka 
'l Mi . a 
-/, ning 
5 A . P . a , gri. rocessing 
6. Chemicalsa 
a 7. Metal, Macb., Equip. 
8. Other Mfg. a 
9. Trans., Comm., Util. b 
14. Householdsa 
a Total Withdrawal 
b Total Instream 
Grand Total 
1980 
22,290 
21,168 
7,163 
13,147 
5,568 
5, 719 
176,789 
53,744 
128,799 
176,789 
305,588 
8withdrawal water requirements. 
b Instream water requirements. 
1990 
(Million Gallons) 
28,280 
22,698 
9,223 
19,088 
9,760 
8,326 
256' 112 
66,245 
163,620 
256,112 
419,732 
2000 
37,205 
23,623 
12,214 
28,388 
17,162 
12,137 
387,229 
89,360 
220,089 
387,229 
607,318 
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exist and future planning for water resource development is not nec-
essary. On the contrary, water resource planning is a continuing pro-
cess. As new technology and changes in consumer preferences alter the 
economic structure of the area the water requirements of the area will 
also be affected. 
This study has concentrated on the overall effect of economic de-
velopment in the southern Kansas economy on water requirements within 
the area. No attempt was made to project irrigation water requirements 
in the area, since the level of irrigation development was assumed to 
be independent of the economic structure and the levels of production 
in the area. However, the area will have sufficient water supplies to 
meet projected levels of irrigation according to estimates made by the 
state water board [21 and 23]. Heavy mining of ground water in the 
western part of the area is expected to deplete ground water reserves 
to the point where it.will no longer be economically feasible to pump 
water for irrigation in small isolated areas. Additional planning is 
needed to determine when ground water will be depleted for irrigation 
purposes in specific localities and what course of action can be taken 
to prevent or reduce adverse economic effects this would have on local 
economies. 
Disregarding specific programs to stimulate economic development 
in "poverty areas" in the eastern part of the study area, or the sparse-
ly populated predominantly agricultural section in the western part of 
the study are~ the majority of the increase in industrial activity 
would be expected to concentrate around the Wichita industrial complex. 
Long-range planning should concentrate on meeting the demands of the 
people in this area with respect to adequate water supplies for all 
purposes. This would include an adequate supply of municipal and in-
dustrial water of acceptable quality, proper planning for sewage and 
industrial waste disposal and adequate facilities to meet the demands 
for water-based recreation. 
Summary 
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Long-range planning for water resources development requires pro-
jections of future economic activity in the study area. Projections of 
production, employment, population, income and water requirements were 
made for 1980, 1990 and 2000 by developing an economic forecasting 
model based on the empirical results of the input-output model reported 
in Chapter IV. The technical coefficients matrix employed in the fore-
casting model included the household sector. This eliminated the bias 
of developing a forecasting model to project employment and population 
that would have implicitly assumed a projected level of population if 
it had been necessary to project final demand including households. Tpe 
projections of economic activity are directly dependent upon the pro-
jected final demand, which is used to estimate output. Changes in la-
bor productivity were estimated to calculate employment from the pro-
jected output. A population-employment ratio was estimated and applied 
directly to the employment projections to calculate population for the 
study area in 1980, 1990 and 2000. 
Total personal income.is the estimated output of the household 
sector. Per capita personal income was calculated by dividing the to-
tal personal income by the projected population for each time period. 
The projected per.capita income figures compare quite favorably with 
the OBE projected per capita income for the state of Kansas. This is 
encouraging in that it gives credulous support for the construction 
and assumptions of the forecasting model. 
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Future water requirements, as estimated by the forecasting model, 
indicate future supplies will be adequate to meet the increasing demand 
as a result of the projected level of economic development. Water re-
source planning in the area should concentrate on specific locations 
where water shortages may exist, but primary emphasis should probably 
be placed on water quality control and management, since the quantity 
of water available is not expected to be a limiting factor to economic 
development in the area. 
CHAPTER VI· 
ECONOMIC IMPACT-OF DEVELOPMENT OF A NEW 
CITY IN THE ARKANSAS RIVER BASIN 
Problems of Outmigration 
The problems.of both rural and urban areas have.been.compounded 
by the overall outmigratiQn of.agricultural-resources. "The worst is 
over fqr the farm-urbal) exodus, though much is yet to come" [46, p. 77]. 
"It i$ d;l.fficult to determine whet\ler resources are being 'pushed' from 
rural America or are being 'pulled' toward urban America" [35, p. 2]. 
As evidenced by riots and current .unrest in .. \lrban AI!lerica, oppor.,., 
tunities for improved well-being in the cities are not available to 
all. At the 1968 National.Manpower Conference [46], it was- clearly 
documented that solutions.to problems in the cities must be accompanied 
by.newefforts in.rural communities to improve the overall proQlem. 
Urban and r\lral planners must strive to coordinate and work toward es-
tablishing a long-range development plan to solve .the problem of popu-
lation imbalal)ce which presently exists between urban and rural areas. 
These areas are not unrelated and neither can solve its problems with-
out due consideration of the.other. 
There is a general consensus of opinion that policies need to be 
prescribed and programs implemented that will reduce or reverse the. 
rural to urban migration. However, there are no definite ideas as to 
what measures should be taken to accomplish this in the most 
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economically feasible and socially acceptable manner. It is possible; 
in some areas at least, that economics and social acceptability may be 
in direct conflict. 
The philosophies of people are continually changing concerning 
which area -- urban or rural -- provide!:! thebetter living conditions. 
The general philosophy now appears to be changing -- as a minimum to-
ward. a "Rural Fundamentalism". It is more desirable to live in a rural 
area where the family realizes a higher level of community involvement 
as well as enjoying the aesthetic values attached to environmental 
quality, i.e., open space, natural beauty, and clean air and water. 
This is evidenced by the commuting of thousands of people from new 
homes in rural areas of Oklahoma and Kansas to nearby cities to work. 
These people have moved out of the cities for a "richer environment" 
for their families. 
As .a maximum, the philosophy is toward "anti-megopolism", i.e., to 
avoid the multimillion population cities and seek cities of sufficient 
size to offer the cultural and educational services demanded and still 
allow for a way of life closer to nature. 
On.the other hand, many of· the current rural problems are related 
to the massive rural to urban population shift .of the 19SO's and 1960's. 
That increase in rural to urban migration suggests three important im~ 
plications for rural America: (1) it appears that many rural areas 
are nearing a standstill in terms of economic growth and development, 
(2) rural areas have regressed in terms of well-being, and (3) each 
year large numbers of rural youth migrate to the cities seeking job 
opportunities or. higher educational opportunities tha.t are not .. avail-
able in their local communities. Very few of these young people return 
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to their native connnunities for productive employment simply because 
the job opportunities for college trained youth are not available. 
People remaining in rural areas to work generally receive lower 
per capita income, and have higher rates of unemployment or under.employ-
ment. It appears lik~ly they also have less opportunity for achieve-
ment than their counterparts in the metropolitan areas. 
Agreement is reasonably sound that if rural America's 
most scarce resource, its youth, is outmigrating in its most 
productive years, the dreams for rural area development can 
scarcely become reality [35, p. l]. 
Alternative Approaches to a Balanced Economic 
Growth in the United States 
As our population increasee we will have to build somewhere. The 
question is where? It.has been stated [38, p. 19): 
..• in .what .is left of. this century, we must build as 
much as has been built in the whole nation altogether since 
the white man came. The "Columbus Challenge" it has been 
called. By the year 2000 ..• nearly half of our people will 
live in houses or apartments not yet started and on land not 
yet broken. 
Employment opportunities muet be provided to attract more people 
back into rural areas in our heartland. If the present rural to urban. 
migration pattern continues unabated, it .is conceivable that by the 
year 2000 our nation could consist of a solid metropolitan perimeter 
along the.east and west coasts, the southern Gulf coastal area and from 
the Great Lakes to the eastern seaboard. This would be synonymous to a 
centrifugal force throwing people to the outer periphery, leaving the 
interior of our country in a "partial vacuum", in the sense of popula-
tion density. 
Numerous theories have been proposed to reduce the poverty problem 
in both rural and urban areas. Most of the theories have been aimed at 
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"treating the symptoms" rather than "curing the disease". In the past; 
problems have been identified as either rur~l or urban with the inter-
action between the two being a missing or weak link .in both research 
anq poverty oriented programs. 
Tweeten.ranks federal.poverty programs by the.social benefit-cost 
ratio method and states that one of the major prioritie~ is tQ attract 
industry to depres~ed rural areas with Federal grants, loans and tax 
concessions. He.suggests that substantial investment tax credits or 
grants should be the principal tool to attract industry and to create 
viable cities in depressed rural areas and to encourage decentralization 
in America [39, p. 84]. 
All of the published material on planning for .future economic de-
velopment either explicitly states or hints at the need for decentrali-
zation of indust+y. Industriali?ation in rural areas is appealing as 
it inhibits outmigration and community deterioration. One of the basic. 
haza+ds to this approach is that it can divert immediate attention from 
the more basic problems such as planning for adequate health and educa~ 
tional faci+ities and in general preparing the populus for a harmonious 
community involvement. 
Assumptions Relative to Developing a New City in Mid-America 
Based on the assumptions of the forecasting model developed in the 
two preceding chapters, the.population of the study area will be 
1,439,266 by the year 2000. The potential populat:l,on in the year 2000 
would be 1,576,696 through natural increase based on the 1965 popula-
tion estimate of 1,064,015. This natural increase estimate assumes the 
are~ will average 21.0 births and 9.7 deaths per 1,000 persons per year 
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with a zero net migration for the area. 
Based on these assumptions, tl)e area wi.l.1 lose 137,430 (1,576,696 
- 1,439,266) persons by the year 2000 due to net outmigration. - It 
would be desirable to create sufficient employment opportunities to re-
tain·most or all of these people in the area, or possibly even to re-
verse tl)e trend to the point where some immigration would occur. 
If historic trends continue, the outmigration will be pdmarily 
the younger segment.of the labor force seeking employment.in the larger 
metropolitan a+eas. The problems of poverty, inadequate education, ur~ 
ban congestion, and the lack of job opportunities in rural areas have 
been recognizeq as critical barriers to the overall development of the 
nation [35]. 
Inland seaports, where appropriate, may be the stimulus needed by 
industrial-and community developers to develop the natural and human 
resources within_ their regions. One writer states the [49, p. l]: 
••• absence of navigable waterways, and_ distance from 
major consuming centers have limited the amoun~ of settle-
ment based-on non':""agricultural industr;f..es in the-_Great 
Plains. 
If inland waterways can.stimulate ind~str;f..al development in_pre-
sent!y sparsely populated areas, the Arkansas.River Navigation Project 
offers.new hope tq many. 
Navigation along the Arkansas River was opened to Little Rock, 
Arkansas in 1968, was extended to Fort Smith in 1970, and is expected 
to reach the Port of Catoosa at Tulsa, Oklahoma.by early 1971. The 
U.S. Army Corps of Engineers, builders of the project, is studying 
three alternative routes to extend the navigation canal into Kansas. 
This would provide southern Kansas water transportation to the sea and 
access to 14,000 miles of navigable rivers and canals [36], Adequate 
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planning in conjunction with development of this inland waterway 
promises relief from some of the population.pressures tha; are threat-
eq.ing to overwhelm major U.S. urban areas [36, p. 92]. 
The Arkansas River Navigation Project will have some impact on 
the southern Kansas economy even it if is terminated at Tulsa, Oklahoma. 
However, assuming that it is extended on into Kansas, the impact will 
be of a greater magnitude. Additional reservoirs will be constructed 
to assure adequate supplies of water for navigation during low flow 
periods. These will be multiple purpose reservoirs .whicp will provide 
additional flood protec;:tion, recreational facilities, hydroelectric 
power and good quality water that can be used for municipal aQ.d indus-
trial purposes. Upstream watershed development projects have enhanced 
water quality in major reservoirs by reducing sediment flow. 
What is the impact on the study area, assuming the planning and 
development process will require nearly ten years, and further assuming · 
a major city (Port Fabs) will be .constructed in the Arkansas River 
Basin? The results of the forecasting model described in the preceding 
chapter will be used to estimate the impact of such a hypothetical but 
not unrealistic development. 
Realizing the limitations of input-output as a forecasting tech-
nique, it is t~e best method of systematically evaluating what can be 
expected under.proposed or hypothetical conditions.of development. 
Systematic projections coupled with imagination are necessary to de-
velop guidelines that could be influential in directing national and 
regional development policies. 
95 
Basis.of Employment for Development of Port Fahs 
Let us assume industry can.be attracted to the area through govern-
ment spending or private.capital. Some indication of.future industrial 
needs were gleaned from a U.S. ~epartment of Labor publication [44]. In-
dustrial development will indirectly affect the basic agricultural and 
mining sec~ors (located in the area but not in Port Fahs) through the 
inputs required by other sectors. 
To demonstrate the use of the input~output model in estimating the 
impact on the area of .developing Port Fahs, it was assumed there will be 
9 new industries employing 5,800 people.for delivery to fin~l demand in 
1980. The 9 industries represent 4 sectors in.the input-output model 
(Table XX). 
Due to the static nature of the input ... output model, the analysis 
assumed the new industries in Port Fahs will have the same input struc-
ture the sJ&~ors had in 1965. The industries were aggregated into the 
sectors that were assumed to best represent.their input structure. 
Meat Packing Plant 
Both per capita and total meat consumption is expeeted to increase, 
sti~ulated by population growth and increased per capita income. 
Extensive improvement in handling and processing are 
being introduced, especially in new plants being built near 
areas of concentrated livestock feeding •.• [44, p. 114]. 
Either increased broiler production in the "general area" or the in ... 
creasing number and size of feed lots supplying fed beef animals could 
stimulate.a new meat processing plant. This would probably result in 
closing some.of the existing plants and the tot~l employment .increase 
would be relatively small. It was assumed a.new processing plant would 
create 500 new jobs by 1980. 
TABLE XX 
PROPOSED NEW INDUSTRIES AND EMPLOYMENT FOR DELIVERY 
TO FINAL DEMAND BY SECTORS IN PORT FABS, 1980 
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Sector New Industries Employment 
5. Agri. Processing 
6. Chemicals 
7. Metal, Mach., Equip. 
8. Other Mfg. 
Malt Liquors Industry 
1. Meat Packing Plant 
2. Malt Liquors Industry 
1. Synthetic Materials and 
Plastic Products 
1. Motor Vehicles and Farm 
Machinery 
1. Modular Building Construc-
tion 
2. Electrical Equipment and 
Instruments 
3. Apparel 
4. Containers 
5. Recreational Equipment 
Total Employment 
500 
300 
1,500 
1,000 
1,000 
1,000 
300 
100 
100 
5,800 
Beer consumption willlikely: continue to increase. New plants 
will be built, old plants modernized and obsolete ones closed. This 
area, having a central location and a good transportation network, 
would be a favorable location for replacing an obsolete brewery. It 
was assumed that a~ efficient size plant in this area would employ 300 
persons by 1980. 
Synthetic Materials and Plastic Products 
Intz:oduction of new and improved synthetic materials 
and products is expected to continue at a rapid pace. Pro-
cessing innovations include larger, faster, more continuous 
equipment, new combinations. of molding and forming tech-
niques, and foamed-in~place and ultrasonic joining tech-
niques [44, p. 172]. 
It seems reasonable that µew industries adapting new technology will 
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locate in new areas having the natural resources available, a potential 
labor supply, and low transportation rates. 
The product of such an industry would be an important input.to 
modular home construction. New and improved plastic pipe and other 
plastic products have unlimited potential as substitutes for existing 
inputs in many industries. It was assumed that by 1980 an industry of 
this type would employ 1,500 additional workers. 
Motor Vehicles and Farm Machinery 
Some non-automobile vehicle manufacturing iudustries are located 
in the area at the present time. These industries could expand or new 
industries may move in. Be~ng a central geographical location, one of 
the large automobile manufacturers could conceivably locate an asse~bly 
plant in the area. Geographically, however, this area is. more logic-
ally suited to manufacturing of farm machinery. Cheaper water-based 
1 transportation for importing raw materials would be quite an induce-
ment for establishing a new farm machinery plant. The raw materials, 
1Also it is highly likely that both truck and rail rates will de-
crease for all.basi~ products being moved into and out of the area, due 
to the competitive influence of the navigation project. 
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minerals, are available in the surrounding areas to support a new steel 
mill if a sufficient market for their product were created. It was as-
sumed that a relatively small specialized farm machinery manufacturing 
firm would be established employing 1,000 people in Port Fahs by 1980. 
Modular Buildings 
There will be an increasing demand for building construction in 
the form of housing, office buildings, service centers and industrial 
complexes. Prefabricated components or complete modular construction 
for houses is assumed to result from new technologies. The labor force 
will be available. However, local supply of other inputs is unknown as 
it is hypothesized technology will change. Lightweight metals and plas-
tics or other synthetics will likely be substituted for wood. A cheap 
source of transportation, navigation, will allow these prefabricated 
modular structures to be moved long. distances at relatively low costs. 
This type of industry was assumed to employ 1,000 persons by 1980. 
Electrical Equipment and Instruments 
The demand for electrical components, and instruments as well as 
the assembled equipment, is projected ta increase. This area has an ad-
vantage for this type of industry as it relies heavily on areospace 
manufacturing at the present time. As the areospace industry is sus-
ceptible to a high degree of fluctuation, increased electronic manufac-
turing for private industry could stabalize the economy as well as add 
to it. It was assumed that this industry would employ 1,000 additional 
workers by 1980. 
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Apparel and Containers 
Despite recent trends toward larger firms, larger capital expendi-
tures, and development of automatic equipment, apparel manufacturing 
will remain one of the least mechanized of the manufacturing industries. 
Small apparel manufacturing companies are gradually shifting to the 
central part of the U.S. A good example of this movement is the hosiery 
plant at Pawnee, Oklahoma. This is a small specialized company employ-
ing approximately 320 persons, the majority of which are women. These 
plants attempt to purchase as many inputs as possible locally and con-
tribute to local community activity. 
The primary inputs which this type of industry needs, that are not 
available locally, are packaging and shipping containers for the finished 
products. Local support is being given to attract such a firm into the 
area. It was. assumed that a small specialized apparel plant would locate 
in the area employing 300 people, and a container manufacturing firm 
would be attracted to the area and employ 100 persons by 1980. 
Recreational Equipment 
Population increases, increased leisure time, and rising per cap-
ita income.all are going to increase the demand for outdoor recreation. 
Many small manufacturing firms are presently manufacturing camping 
trailers in the area. The central geographical location also makes 
this an ideal area for future supplies of "all-terrain vehicles", snow 
mobiles and golf carts, along with accessory recreational equipment. 
It was assumed new recreational oriented firms will employ 100 additional 
persons in the area by 1980. 
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The Impact of the Proposed Development 
Final Demand 
The impact of establishing the proposed industries can be measured 
through the application of the input-output multipliers. Increased in-
dustrial production for final demand was estimated in terms of employ-
ment. Additional deliveries to final demand by sector, as a result of 
the new firms, were calculated by applying the direct employment re~ 
quirements to the projected dollar output per man-year of labor for 
1980 (Table XV). For e~ample, the estimated dollar output per man-year 
of labor was projected to be $85,270 in sector 5 (agricultural process-
ing) in 1980. The .two new industries employing 800 persons will gener-
ate $68,216,000 of additional output in agricultural processing. Cal-
culating the total additional final demand of the other sectors with 
increased production the total direct increase in area final demand was 
projected to be $398,676,000 in 1980 (Table XXI). 
Output 
Increased output by sector for the area that would accrue from the 
development of Port Fahs was calculated by multiplying the projected 
increase in final demand by the matrix of interdependence coefficients 
based on the 1980 household consumption function (Appendix A, Table 
XXIII). Total output per sector in the Arkansas River Basin in 1980, 
assuming development of the new city, is the sum of the output generated 
directly from the new city and the projected 1980 output without the 
development. Net increase in output per sector was used to estimate 
the impact on employment and water requirements per sector resulting 
101 
from the new city development (Table XXII). 
5. 
6. 
7. 
8. 
TABLE XXI 
PROJECTED INCREASED FINAL DEMAND FROM PROPOSED 
NEW INDUSTRIES IN PORT FABS, 1980 
Output Total 
Sector per New Delivery Man-Year Employees To Final 
In 1980 Demand 
(Dollars) (Number) (Dollars) 
Agri. Processing 85,270 800 68,216,000 
Chemicals 147,863 1,500 221,794,000 
Metal, Mach., Equip. 31,494 2,000 62,988,000 
Other Mfg. 30,452 1,500 45,678,000 
Total 5,800 398,676,000 
An alternative approach to estimating the increase in total out-
put in 1980,as a result of developing Port Fabs,would be to sum the 
products of the projected final demand times the Type II output multi-
pliers base4 on the 1980 household consumption function (Appendix B, 
Table XXV). This approach resulted in the.same total output, but it 
does not allocate. the increased output to the various sec.tors contained 
within the model. 
It was assUllled that increased output.by sector (Table XXII) re-
quired by the new industries in Port Fahs would be met from additional 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
tors 
TABLE XXII 
THE IMPACT OF DEVELOPING NINE NEW INDUSTRIES IN 
PORT .FA.BS ON THE ARKANSAS RIVER BASIN, 1980 
Increased Increased Sector Output Employment 
(Thous. of Dal;) (Man-Years) 
Crops 25,062 742 
Livestock 38,662 1,188 
Mining 59,897 1,492 
Construction 8,546 106 
Agri. Processing 85,605 1,004 
Chemicals 235,827 1,595 
Metal, Mach. , Equip. 68,580 2,177 
Other Mfg. 53, 775 1,766 
Trans., Comm., Util. 26,368 827 
Trade 33,554 3,296 
F.I.R.E. 25,597 502 
Services 29' 4 72 2,634 
Local Government 15,032 415 
Households 168,937 51 
Total 874,914 17,795 
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Increased 
Water 
Requirements 
(Mil. Gal.) 
1,311 
2,004 
704 
4,030 
242 
697 
6,570a 
2,090 
17,648 
a Instream water requirements, water requirements in the other sec~ 
are.withdrawal water requirements. 
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output from all sectors in the study area. However, in reality some.of 
the increased output .may be met-by reducing the percentage of output 
some of the sectors are presently exporting. Pevelopment of a new city 
will change the industrial mix.of the study area. This could result in 
enterprise sqbstitutions, particularly in t~e agricultural sectors. 
These factors would influence the impact on the study area, but they 
are not expected to affect the projected output, employment or popula-
tion of the new city since the increased output.from the agricultural 
and mining sectors were assumed to be located in the study area but out-
side of Port Fabs. 
Employment and Population 
Employment multipliers can be used to.estimate total employment 
that cc;i.n be·. expected as a direct, inqirect, and inducecl ef fect;s of es-
'·, __ ,~::-
tablishing t4e p~o.io~ed new industries in Port Fahs. Type II employ-
ment multipliers' waseq on the projected 1980 employment .output ratios 
and the 1980 house1).old consumption function, were the more appropriate 
since the development is expected to occur in 1980 (Appendix C, Table 
XXVII). 
The estimated direct employment for the new industries producing 
for final demand will be 5,800 full-time employees (Table XX!). The 
total employment in the area generated by the direct employment will 
be 17,795 full-time job equivalents (Table XXII). This does not consi-
der any change in the state and federal government sector. 
If all of the new firms are located in one central location, Port 
Fabs; then most of the supporting industries would be.expected to locate 
there also. However, some of the service and trade sectors in 
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e·stablished trade centers such. as Wichita and Arkansas City would sup-
ply some of the trade and services needed. The impact on the agricul-
tural and mining sectors will occur where the basic inputs are being 
produced. 
The indirect and induced employment resulting ~rom the 9 new in-
dustries creates 11,995 (17,795 - 5,800) new jobs. If we assume 75 
percent or 8,996 of these new· jobs are located in Port Fabs, this would 
resl1lt-.in 14,796 new jobs (8,996 + 5,800). 'l;'he addition of 740 state 
and federal employees, based on the earlier assumption of 5 state and 
federal employees for each 100 other employees, wol1ld result in total 
employment for 15,536 persons in Port Fabs in 1980. 
Using the population-employment ratiq of 2.75 the total population 
of the new city would be 42,724 (15,536 x 2.75) by 1980. The total in-
crease in population in the study area including Port Fabs and assuming 
740 additional state aIJ,d federal employees would be 50,977 (18,537 x 
2. 75) by 1980,· No attempt has been made to estimate the spill-over ef-
fect of employment outside the a~ea generated by increased imports 
needed by the new industries. It seems logical that such a hypotheti-
cal city WOl1ld.increase in population to approximately 75,000 by 1990 
and.100,000 by the year 2000. 
Income 
The direct, indirect and induced income effects computed from the 
1980 household consumption function were used to estimate the impact 
of increased output on area income. These effects indicate the total 
income generated for a one dollar increase in sector output. The gener-
ative effect for a one dollar increase in output is (Appendix B, Table 
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XXVI) 0.671883, 0.287234, 0.574146 and 0.508621 .for sectors 5, 6, 7 
and 8 respectively. Applying these estimates to the final.demand fig-
ures (Table XXI) indicates that,$168,937,000 of additional income to 
households will be realized in the area. The same figure appears in 
the household sector of Table XXII as increased personal income. This 
income,estimate does not include the personal income for the additional 
740 state and federal employees assumed to be located in the new city. 
Water Requirements 
The Type II water multipliers based on the 1980 household consump-
tion function (Appendix D, Table XXX) were used to estimate the water 
requirements to support.the increased output in 1980 created from de-
veloping Port Fahs. Two approaches were used to estimate the additional 
water requirements to demonstrate the usefulness and versatility of the 
water multipliers. 
Since the industrial base of the new city was based on 9 indus-
tries in 4 sectors. employing 5, 800 people .. for delivery to final demand, 
water requirements were first estimated on the basis of water require-
ments per job,man~year of labo~by sector in 1980. Estimates were made 
for the two water categories: .. ,(1) instream all.d withdrawal water re-
quirements and (2) withdrawal water requirements. For example, to esti-
mate the water requirements gell.erated by the 800 new employees in sec-
tor 5 (agricultural processing) the following procedure was used: mul-
tiply the output per man-year of labor in 1980 ($85,270) times the 
direct water requirement per one dollar of output (8.222) times the 
1980 Type II water multiplier for instream and withdrawal water require-
ments (6.906233) times the number of new employees (800). This 
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estimates the total instream and withdrawal water reqµirements gener-
ated by the 800 new jobs in agricultural processing will be 3,873 mil-
lion gallons of water in 1980. Using this procedure, the projected em-
ployment in the 4 sectors will require 17,647 million gallons of water 
in 1980. 
Withdrawal water requirements can be estimated by substituting the 
1980 Type II withdrawal water multiplier for the 1980 instream and with-
drawal water multiplier. This estimates withdrawal water requirements 
for agricultural processing to be 2,530 million gallons in 1980. Total 
withdrawal water requirements for the 9 new industries in the 4 sectors 
were estimated to be 11,078 million gallons of water .in 1980. 
An alternative approach was to estimate water requirements from the 
projected final demand. This requires multiplying final demand times 
the direct water requirements times the appropriate Type II water multi-
plier. 
Although the water multipliers are useful to estimate the total 
water requirements generated by increased output, they do not allocate 
the indi~ect and induced water requirements among the water using sec-
tors. The sector allocations were made by multiplying the increased 
output due to the development by the direct water requirements for the 
water using sectors (Table XXII). 
Existing and planned reservoirs in the area will be capable of 
meeting the increased future water requirements with good quality water. 
If a water transmission system is required between the original source 
and the:new'.cit;:y,it would be capable of providing water for rural water 
districts which are rapidly increasing in number in this area due to an 
inadequate ground water supply [24, p. 4]. 
107 
Will New Cities Work? 
The future of "new cities" which could incl,ude existing small 
towns in viable areas or areas of future promise, will depend upon the 
attit4des of the people and actions of our policy decision makers at 
all levels of government. Whether a city grows of "natural causes", 
without government programs, depends l~ss on how big it is and more on 
where it is located,the industrial base and infrastructure. If a city 
relies heavily on local retailing with only a little small time indus-
try, it will tend to deteriorate. If it relies mainly on manufacturing 
it will tend to become mic1dle-sized, i.e., in the 100,000 to 500,000 
range [11, p. 26]. 
If in addition to several medium-sized manufacturing firms with a 
good industrial mix, the new city also has a mix of other activities 
such as wholesaling, transportation, education, government, health ser-
vices, etc,, it can become a viable growth center. 
As a Nation, we can direct growth. 
In short, we can steer growth instead of letting it run 
wild, which is precisely the objective of the.deliberations 
on a ''national urban growth policy" now going on in Washing-
ton [11, p. 27]. 
In the past, growth has been stimulated by thousands.of individual per-
sonal and business decisions arrived at for economic or personal rea-
sons. Public policy has had very little to do.with where growth oc-
curred. At the present time, it.is possible through zoning laws to 
forbid a businessman to build in a particular location, but he cannot 
be told where he must.build. Ndther wiU individuals in a free so-
ciety accept being told where they must work or live to find work. 
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So what alternatives are available to steer ~rban growth toward 
rural areas? Such guidance could be done by inducement and persuasion. 
Many persuasive means have been suggested. The federal government 
could give tax credits, low interest loans or direct payments as in-
centives to attract industries to locate in a particular area. These 
grants, loans, tax credits and tax deferrals co~ld be used to encourage 
appropriate kinds of new developments, i.e., to induce an industrial 
mix conducive to economic growth. The government could also direct its 
own projects and its own purchasing into growth areas. 
For their part, the states could use similar inducements such as 
state industrial bonds a~d tax incentives. More importantly, however, 
they could pass laws enabling local governments to take steps that 
would make their localities attractive and suitable for growth. This 
would include early municipal planning and zoning laws. Consideration 
should also be given to. consolidating small counties or t·ownships 
and improving arrangements whereby municipalities could annex adjace~t 
areas so they could be.properly zoned for long-range planning. 
Summary 
If our national government desires to reduce or reverse the migra-
tion to our largest metropolitan areas, long~range policy programs 
must be enacted through the democratic; process. Extensive research, 
education and planning will be needed, requiring tremendous capital 
outlays. The pre~ent trend in urban expansion can be circumvented by 
the.creation of new cities, directed growth of small existing towns and 
renewal of our older cities. Which of these alternatives or combination 
of them is the most socially acceptable and economically feasible is 
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yet to be determined through further.research. 
None of these alternatives will come into play without a system-
atically planned stimulus. If present trends continue unabated, what. 
will take place "naturally" has been described as follows [11, p. 28]: 
1. The biggest cities will grow bigger and the smallest will 
erode further, making life more difficult and more expen-
sive in both. 
2. More people will pack up and I.eave· places where there are 
no jobs in order to seek jobs in the cities where, mean-
while, the jobs already have packed up and moved to the 
suburbs. 
3. Sprawl will continue, smearing waste and disorder across 
the land. 
In planning for. new cities or the expansion of existing small 
towns, it is important to consider the.base of both natural and human 
resources. We must strive to maintain high water quality standards and 
the "wholesome· environment" where people wish to live and work if the 
opportunity is available. The new cities concept is one alternative to 
making this dream a reality for millions of Americans. 
The input":"output model and the .. economic, forecasting moc;l.el were used 
to estimate the economic impact in 1980 as a.result of developing a new 
city in· the Arkansas River Basin. The industrial base of the new city 
included 9 new industrial firms, in 4 of the input-output sectors, em-
ploying 5,800 persons for delivery to final demand. 
Output of the area was estimated to increase by $874,914,000; em-
ployment by 17, 795 jobs; and total water requirements by 17,648 million 
gallons in 1980. Population increase in the area was estimated to be 
50,977 persons due to developing the new city. It was estimated that 
the population of the new city would be 42,724 in 1980. 
CHAPTER VII 
SUMMARY AND CONCLUSIONS 
Summary 
Inc~easing demand for water of acceptable quality is placing 
greater emphasis on research and planning of our Nation's water re-
sources. In planning for future economic development, re~earch is 
needed to analyze the need for and impact of water resources in major 
river basins, This research is most relevant when done on the basis 
of a selected sub-basin region, such as a portion of the Arkansas River 
Basin. 
The overall objective of this stuc;ly was to develop an-economic 
informati6n system to describe present and projected levels of economic 
development and water requirements in a developing region. The specific 
objectives were to: (1) develop an input-output model for the study 
area.based on 1965 data, (2) develop the technical relationships to 
describe specified production processes in 1965, (3) project employment, 
population, income and total water requirements for 1980, 1990 and 2000, 
(4) estimate the impact of developing a hypothetical.city in the study 
~rea.and (5) make recommendations.for water resources plat:lners working 
in the study area and similar areas. 
Empirical results of the 1965 model were recorded ~n the input-
output tables in Chapter IV. The transactions table, which provides a 
double entry system of accounts, is the foundation of the model with 
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the other tables derived directly from it. Four classifications of 
input~output; multipliers were estimated: output, income, employment, 
and water multipliers, with emphasis being placed on development of 
water multipliers. Two categories of water multipliers were estimated: 
instream and.withdrawal water requirements, and withdrawal water re-
quirements only. Type I multipliers (households exogenous) and Type II 
multipliers (households endogenous) were computed for each multiplier 
classification listed above. These multipliers were based on 1965 data 
and are measures of interrelationships which existed in the economy at 
that time. 
Projections of production, employment, population, income and water 
requirements were made for 1980, 1990 and 2000 by developing an economic 
forecasting model based on the 1965 input-output model. However, a 1980 
household consumption function was estimated to replace 1965 consumption 
patterns. This eliminated the bias of developing a forecasting model 
to project employment anq population that would have implicitly assumed 
a projected level of population had it been necessary to project final 
demand including households. Projections of economic development are 
directly dependent upon the projected levels of final demand which were 
used to estimate future levels of output. Changes in labor productivity 
were estimated to calculate employment from projected output, Popula-
tion-employment ratios were estimated and applied directly to the em-
ployment projections to calculate population for the study area in 1980, 
1990 and 2000. 
Final demand, labor productivity and population-employment ratios 
were projected as exogenous variables in.the forecasting model. Water 
requirements per dollar of output were assumed constant over time with 
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the exception of the household sector. Water requirements for the 
household sector were assumed to increase from the estimated 100 gal-
lons per capita per day in 1965 to 130, 150 and 170 for the years 1980, 
1990 and 2000 respectively. 
Water requirements were incorporated in the input-output model to 
estimate water multipliers for direct application in.water. resources 
planning. The water multipliers are useful in estimating the total 
quantity of water required in the area as a result of establishing a 
new plant; e.g., a livestock processing plant. 
The direct water requirements per sector and the water multipliers 
are only applicable to the study area or an area with a similar economy. 
These estimates will change over time as a. result of (1) changes in 
technology which will affect the direct water requirements directly and 
(2) technological changes that will be reflected in the interdependence 
coefficients of the input-output model. This stresses the need for 
continual data collection and revision of the projections. Projections 
from the forecasting model are the best estimates of future economic 
activity and water requirements that are available at the present time 
for the Arkansas River Basin. They will be used for long-range water 
resources planning by the Kansas Water Resources Board. As conditions 
change and better data are available these projections will need to be 
up-dated. 
The empirical results were applied to estimate the economic impact 
of new industries on output, income; employment and water requirements 
if a new city was developed in a rural area in the Arkansas River Basin 
by 1980. This demonstrated the applicability of.the analytical model 
for planning purposes. 
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If histqrical trends continue the population of the s~udy area 
will increase, but at a rate less than the national average. The, natu-
ral rate of population increase (births in excess of deaths) would gen-
erate a larger population than was projected for the future time peri-
ods. The area is projected to lose 137,430 people by the year 2000 due 
to net outmigration. Some new stimulus is needed to provide employment 
and motivate people to remain;in the area. Such a stimulus would be a 
new city such as Port Fabs where a good industrial mi~ is clustered in 
one area. Attracting new industries to rural areas is .one approach to 
curtail.the rural to urban migration movement. Developing a new city 
in the study area would be one alternative. At the present time this 
approach to revitalizing rural America is gaining in political support. 
and social acceptability. However, no attempt was made to estimate the 
economic"efficiency of the new city concept. 
Conclusions 
Conclusions and recommendations are best illustrated in view of 
the specific objectives of the study. Output multipliers measure the 
chang~ in output in the economy as a result of a one dollar change in 
delivery to final demand in a sector. The agricultural processing sec-
tor Type I output multiplier (2.28) was the largest, followed by live-
stock (2.12), local government, etc. Local government had, the largest 
Type II .. output -multiplier (3. 55), followed by agricultural processing 
(3.36), livestock, etc. 
Income multipliers measure the t 0tal change in income in the eco-
nomy resulting from a $1.00 change in income.in a particular sector. 
Agricultural processing also had the largest income multipliers with a 
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Type I multiplier of 4.52 and a Type II multiplier of 6.70. The live-
stock sector ranked second with Type I and Type II income multipliers 
of 3.21 and 4.75 respectively. Local government ranked third for both 
types of income multipliers. 
Employment multipliers define the change in total employment in 
the area resulting from a one unit change in the labor force for a par-
ticular sector. The agricultural processing sector had the largest 
Type I employment multiplier (5.82) and the largest Type II employment 
multiplier (8.06). Local government had the second largest Type I 
(3.18) and Type II (4.44) employment multipliers followed by the chemi-
cals sector. 
Water multipliers define the change in total water requirements 
in the economy as a result·of a one gallon change in direct water re-
quirements in a water using sector. Type I and Type II water multi-
pliers were estimated for two water use categories (1) instream and 
withdrawal and (2) withdrawal only. The agricultural processing sector 
had the largest Type I water multipliers, 4.44 for the instream and 
withdrawal category, and 3.30 for the withdrawal category. However, 
the metal, machinery and equipment sector.had the largest Type II water 
multiplier (8.43) for the instream and withdrawal category, but agri-
cultural processing had the largest Type II water multiplier (4.74) for 
the withdrawal category. 
Water multipliers were used to estimate total water requirements 
to support an additional job or man-year of employment in the water 
using sectors. It was estimated that each additional job in.the agri-
cultural processing sector would increase output by $63,343 and require 
3,723,242 gallons of instream and withdrawal water of which 2,468,100 
ll5_ 
gallons are withdrawal water requirements. 
The agricultural processing sector had either the largest or second 
largest multipliers for all of the multiplier classifications estimated. 
This was due to the definition of sectors, the industrial mix, and the 
interdependence between sectors in the study area. These conclusions 
would not necessarily apply if any of the above conditions were to be 
altered. 
Employment in the study area wa~ projected to be 411,872 man~year 
equivalents in 1980, 441,587 in 1990 and 529,142 in 2000. Applying the 
population-employment ratios to the employment figures, the population 
in the region was projected to be 1,132,648, 1,209,948 and 1,439,266 for 
the target years. 
Future per capita income for the study area was calculated from 
output for the household sector (total personal income) in the forecast-
ing model and the above population projections. Per capita income was 
estimated to be $3,835, $5,161 and $6,465 for the target years in con-
stant .1965 dollars. 
Total annual water requirements, excluding irrigation, for the 
study area were projected to be 305,588, 419,732 and 607,318 million 
gallons for the target years. Only 128,799, 163,620 and 220,089 million 
gallons were projected to be withdrawal water requirements with the bal-
ance projected as instream water requirements. 
If by 1980 a new city is developed around.9 small industries em-
ploying 5,800 workers for delivery to final demand, the total impact 
would create 18,537 new jobs in the study area. It was assumed that 
15,536 new jobs would be located in the new city, Port Fabs. The im-
pact of developing Port Fabs assumed the increased output, employment, 
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income, population and water requirements to be the net increases above 
the projected 1980 levels without the new city. 
The increase in population of the study area was projected to be 
50,977 in 1980 with 42,724 people projected to be living in Port Fabs. 
It .seems logical that Port Fabs.would increase in population to approx-
imately 75,000 by 1990 and 100,000 by the year 2000. 
Total personal income that would be realized in the study area 
in 1980 as a result of developing Port Fabs was estimated at $168,937,000. 
This does not include the income for 740 state and federal employees 
considered exogenous to the forecasting model. 
Total instream and withdrawal water requirements an~ withdrawal 
water requirements were estimated to support the development of Port 
Fabs in.1980. Total water requirements were estimated to be 17,647 
million gallons with 11,078 million gallons being withdrawal water re-
quirements. 
The results of this study will be useful to industrial and connnu-
nity organizations as well as local, state and federal agencies work-
ing in water resources planning and regional development. The fore-
casting model carr be used to project future economic conditions and 
water requirements for the study area or similar areas for alternative 
assumptions with respect to final demand estimates. The water multi-
~ 
pliers and water requirements per man-year of employment, reported 
herein, is particularly valuable for estimating the total water require-
ments associated with locating new industries in the Arkansas River 
Basin. Water multipliers will be useful to industrial developers in de-
termining an optimum industrial mix for an area with a limited water 
supply. Although the empirical results of this study are for the Kansas 
• 
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portion of the.Arkansas River Basin, the water multipliers are the best 
estimates available at the present time for other areas _with a similar 
economic-; structure. 
Th~ results will be of particular interest to the Kansas Water 
Re~ources Board, as they indicate an adequate water supply will be 
available for future.economic-development. But, strong emphasis needs 
to be placed on mainta,ining water quality standards and water distribu-
tion systems. If the national objective is to maintain the rural-urban 
balance, people.in rural areas mu~t be assured of an adequate supply of 
good quality water. The results of this study indicates additional em-
phasis needs to be placed on developing rural water districts in the 
Arkansas River Basin where ground water is not.always suitable for hu-
man -consuq1.ption. 
Limitations of-the Study 
The methodology developed is limited to estimating the water re-
quirements or the actual quantity of water required to produce a given 
quantity of-output. The source of the water, such as ground, stream 
and natt,tral.or man-made lakes, was not considered since adequate data 
were not available to differentiate the source of water used for most 
industries. Th~s limits the applications of the results, but not the 
metbodo!ogy, for areas where extensive waste water recycling processes 
are being used. This limitation could be avoided by defining the direct 
water requirements as "fresh water" or water used for the first time by 
an individual firm. 
The model was constructed to estimate water requirements for eight 
sectors. This means firms with large variations in water requirements 
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have been aggregated into a sector and the average water requirements 
have been used. This limits the application of the model for analyzing 
the impact on total water requirements for an individual firm locating 
in the area. This limitation can be circumvented by estimating the 
direct water requirements for the firm under consideration. 
The usefulness of the model is further limited by the exclusion 
of a water~based recreation sector. It is felt that due to the large-
scale water resource development already completed and/or planned for 
the Arkansas River Basin, water-based recreation will be a primary stim-
ulant for small new industries to locate in the area. Good examples 
are manufacturers of boats and boat trailers, camping trailers, and 
other camping and sporting goods. Sufficient data are not presently 
distinguishable for the recreation sector to establish the technical 
relationship between recreation and other sectors in the economy. 
The results of this study are limited to a portion of the Arkansas 
River Basin and do not apply to areas with different economic struc-
tures. However, the results may be applicable to other geographic 
areas with similar economic structures. It is felt the results of 
this study are relevant to other sub-basins in the Arkansas River Basin. 
Recommendations for Further Study 
As our Nation continues to grow, additional emphasis will be placed 
on long-range planning for organized national economic development. In-
creased emphasis will be placed on aesthetics and environmental quality. 
The source of good quality water supplies will become more important. 
This study has developed methodology that will be useful to water 
resources planners. As stated earlier, planning is a continuing process 
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and revisions must be made in any economic study at periodic intervals. 
At the present time, we have insufficient data on water supplies, water 
requirements, water consumption, and water technology such as the re-
constitution or purification for reuse and recycling. Additional re-
search is needed to fill these gaps. 
National and regional studies concentrating on.economicdevelop-
ment and growth centers should consider the implications of increased 
water requirements. It .would be desirable to have a water requirements 
study conducted for each of the major river basins in the United States. 
Further research is needed in the area of actual_ water use. Bet-
ter data are needed on the source of water withdrawals, the consumptive 
use of water, water returned to streams, surface storage, and ground 
water storage, and instream use for generating hydroelectric power, 
navigation and water-based recreation. 
Concentrated industrial development in rural areas will greatly 
influence both water requirements and water distribution systems. Plan-
ners need to know where the people will be located to successfully plan 
for systematic water resource development. 
It is recommended that future.regional studies considering the 
implications of water requirements include a sector for recreation, 
preferably water and related land based outdoor recreation, if data 
are available. Consideration should also be given to including a sec-
tor on navigation as opposed to aggregating all modes of transportation 
into one sector, or as in this study, including it with communications 
and utilities. One alternative would be to develop a sector for in-
stream water usage, which could include water-based recreation, hydro-
electric generating and navigation. 
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It is recommended that future studies analyzing the economic im-
pact of developing a new city, or indust~ial development in a rural 
area, use a more detailed approach. One approach would be to incorpor-
ate the model developed in this study in a simulation model capable of 
simulating the rate of growth and the impact on the economy for speci-
fied time. intervals. Application of the methodology developed in this 
study to future research is only limited by data availability, resources 
in terms of money and manpower, and the imagination of the researcher. 
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TABLE XXIII 
INTERMEDIATE PROCESSING SECTORS IN THE SOUTHERN KANSAS MODEL 
AND THEIR COMPONENTS IN THE KANSAS MODEL 
Sectors in 
Southern Kansas 
Model 
1. Crops 
2. Livestock and Live-
stock Products 
3. Mining 
4. Construction 
5. Agricultural Pro-
cessing 
6. Chemicals and Allied 
Products 
7. Metals, :Machinery, 
and Equipment 
8. Other Manufacturing 
9. Transportation, Com-
munications and 
Utilities 
10. Trade 
11. Finance, Insurance 
and Real Estate 
(F.I.R.E.) 
12. Services 
13. Local Government 
Sectors in Kansas Model 
Corn, sorghum, wheat, other grains, soybeans, hay and 
other agricultural produc.ts 
Dairy products, poultry and poultry products, cattle 
and hogs 
Crude oil and natural gas, oil and gas field services, 
nonmetallic mining and other mining 
Maintenance and repair, building construction, heavy 
construction and special trade construction 
Meat products, dairy products, grain mill products 
and other food and kindred products 
Industrial chemicals, agricultural chemicals, other 
chemicals, petroleum and coal products and rubber 
and pl as tics 
Primary metals, fabricated metals, other fabricated 
metal products, farm machinery, construction machin-
ery, food products machinery, electrical machinery, 
other machinery, motor vehicles and aerospace 
Apparel, paper and allied products, printing and pub-
lishing, cement and concrete, other stone and clay, 
trailer coaches, other transportation equipment an.d 
other manufacturing 
Railroad transportation, motor freight, other transpor-
tation, communications and utilities 
Groceries, farm products, machinery and equipment, 
other wholesale trade, farm equipment d1!alers, gaso-
line service stations, eating and drinking and other 
retail trade 
Banking, other finance and insurance and real estate 
Agricultural services, lodging services, personal ser-
vices, business services, medical and health services, 
other services and education 
Local Government 
' .
TALBE·XXIV 
DII~ECT, INDIRECT AND INDUCED REQUIREMENTS TABLE BASED ON THE PROJECTED 1980 
HOUSEHOLD CONSUMPTION FUNCTION, SOUTHERN KANSAS, 1980 
Purchasing Sector 
--
Producing Sector Construe- Agri. Meta1, {)ther Trant1.' Local Botae-Crops LiVoeatoclt Mining . ti.on Process- Cheaic:al:s Mach •• Cola., Trade F.I.It.E. Sanices 
ing Equip. Mfg .• Util. Govt .• hol<hl 
CJ?ollars) 
1. CroflB 1.053889 .417698 .007195 .008898 .332700 .0059'4 .008770 .010613 .·610469 .020585 .019174 .017906 .016680 .022019 
2. w.-bldt .021221 1.216065 .01:059!1 .ous.s .5182.81 .008866 .012913 .011540 .015399 .030034 .028612 .026579 .024617 .032481 
3. !lining .021033 .018352 1.174042 .62.53lll .014822 .25'8'S% .9@9416 .02<>448 .051476 .015828 .014758 .015345 .018118 .016506 
4. c.ms.tTUCtiOD .039406 .038144 .@28235 1.5(11144 .032535 .014208 .Q23906 .036583 .056614 .G46051 .041373 .068567 .096901 .039695 
5. Agri. Procea&ing .044367 .184350 .0222n .026854 1.152:7'87 .al.3812 .026909 .024058 .032126 .063087 .060860 .056000 .0'1760 .067638 
6. Chemical& .070799 .06110'5 ~0398Z5 .048493 .046425 1.6)6291 .027974 .023083 .03no3 .042287 .042181 .041998 .oso1so .051333 
7 .• MKal, Mach., &pii.p. .018712 .Ol.3252 .().25139 .05ti064 .010191 .008939 1.033554 .017518 .015277 .008187 ' .0278'56 .013431 .015042 .008009 
a; OitheT Hf&. .023786 .OZllSl .025182 .076501 .027114 .015009 .01'6ll2 1.04166!1 .026784 .037548 .052245 .034538 .056771 .026818 
9. Trans., C-.,, Util. .Q84llfi .071003 •. 058771 .463207 .019ff0 .0633'25 .062546 .066391 1.188323 .125287 .097339 .ll3178 .119192 .091073 
10.· 'fraGe .1831ll5 .li86030 .(}'928;18 .,099539 .17&770 .6359'81 .&84n6 .'07'8884 .J.G2977 1.222300 .128573 .U9404 .159614 .183832 
ll. F.I.It.E •. .1013211 .0041116 .170206 ..1>61192 .078242 -~242 • .05'5322 .0'553ll .076999 .102133 1.118290 • .W52'.59 .153221 .127709 
- -. 12; SeTVicea .19&1o46 .177798 .079142 .109195 .13820 .049502 .08526'0 .07981:9 .128885 .188391 .162663 l:.186075 .•622438 .201732 
l.l. Local c-t. • .oll954.5 • .o1'8412 .033788 .054521 .53958 .:et64i.'6 .045730 .04224'5 .077801. .016513 .074825 .079543 1.196257 .105576 
l.4. no-eholda .8851:113 • 77"!1189 .4"08lJ71 .5.55641 .6n&al .2S72l5 .574146 .5G86ll .6n4so .906622 .893210 .989407 .'47527 1.466389 
'lllttal 2.826&36 3.413US 2 •. 173285 2.180027 3.llt511.S 1.913216 2.067'384 2.0'.16784 2.492813 2.884853 2. 761959 2,907230 3.528888 2~440810 ' 
"""' I'.) 
'-I 
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TABLE XXV 
PROJECTED 1980 HOUSEHOLD CONSUMPTION FUNCTION AND TYPE II 
OUTPUT MULTIPLIERS, SOUTHERN KANSAS, 1980 
Sector 
Type II 1980 Household Output Consumption Multipliet:s Function 
(Dollars) (Dollars) 
Crops 2.826836 .001140 
Livestock 3. 413635 .001180 
Mining 2.173285 .000000 
Construction 2.700027 .008954 
Agri. Processing 3.345718 .036284 
Chemicals 1. 913216 .028953 
M:etal, Mach., Equip. 2.067384 .000646 
Other Mfg. 2.016784 .007492 
Trans., Comm., Util. 2.492813 .035279 
Trade· 2.884853 .102171 
F.LR.E. 2.761959 .073062 
Services 2.907230 .090476 
Local Government 3.528888 .059688 
Households 2.440810 .064730 
TABLE XXVI 
PROJECTED INCOME MULTIPLIERS BASED ON THE 1980 HOUSEHOLD 
CONSUMPTION FUNCTION FOR SQUTHE:RN·KANSAS 
Direct Direct, Income 
Sector Direct and Indirect, Multipliers Effects Indirect and Induced Type·I Type II Effects Effects 
(1) (2) (3) (4) (5) 
1. Crops .466742 .603648 .885182 1.293322 1.896513 
2. Livestock .165886 .531911 .779989 3.206488 4.701956 
3. Mining .121389 .276919 .406071 2.281253 3.345203 
4. Construction .189807 .378918 .555641 1. 996331 2.927399 
5. Agri. Processing .101339 .458189 • 671883 4.521347 6.630051 
6. Chemicals .101812 .195879 • 287234 1. 923923 2.821222 
7. Metal, Mach., Equip. • 353718 .391537 .574146 1.106919 1.623174 
8. Other Mfg. • 292453 .346853 . 508621 . 1.186010 1. 739153 
9. Trans., Comm., Util. • 340157 .458596 • 6 72480 1. 348189 1. 976970 
10. Trade .472080 .618268 .906621 1. 309668 1. 920482 
11. F.LR.E. .511215 .609122 .893210 1.191518 1.747229 
12. Services .579769 • 674 724 .989407 1.163780 1.706553 
13. Local Government .222614 .646163 .947527 2.902617 4.256365 
i-' 
w 
b 
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TABLE XXVII 
PROJECTED EMPLOYMENT MULTIPLIERS BASED ON THE 1980 HOUSEHOLD 
CONSUMPTION FUNCTION FOR SOUTHERN KANSAS, 1980 
Direct Direct, Employment 
Direct; and Indirect:, Multipliers Sector and ~ffects Indirect Induced Effects Effects Type I Type II 
(1) (2) (3) (4) (!>) 
1. Crops 29.592 47.628 77. 591 1. 610 2.622 
2. Livestock 30.731 70.430 96.832 2.292 3.151 
3. Mining 24.905 40.968 54. 714 1.645 2.197 
4, Construction 12.369 30.390 49.198 2.457 3.978 
5. Agri. Processing 11. 727 54. 811 77.554 4.674 6.613 
6. Chemicals 6.763 19.330 29.052 2.858 4.296 
7. Metal, Mach. , Equip. 31. 750 36.034 55.468 1.135 1. 747 
8. Other Mfg. 32.838 38.986 56.202 1.187 1. ?12 
9. Trans., Comm.,. Util. 31. 378 44. 779 67.542 1.427 2.152 
10. Trade 98.232 119.555 150.243 1.217 1.529 
ll. F.LR.E. 19.623 30.193 60.427 1.539 3.079 
12. Services 89 .• 389 101. 378 134.868 1.134 1.509 
13. Loe~! Government 27.606 85.492 117.565 3.097 4.259 
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TABLE XXVIII 
PROJECTED EMPLOYMENT MULTIPLIERS BASED ON THE 1980 HOUSEHOLD 
CONSUMPTION FUNCTION FOR SOUTHERN KANSAS, 1990 
Direct Direct,. Employment Indirect, 
Sector Direct and and Multipliers Effects Indirect Induced Effects Effects ·Type I Type II 
(1) (2) (3) (4) (5) 
1. Crops 20.408 33. 900 56.640 1.661 2.775 
2. Livestock 21. 341 50.058 70.096 2.346 3.284 
3. Mining 14.650 26.079 36.511 1.780 2.492 
4. Construction 8.980 22.310 36.584 2.484 4.074 
5. Agri. Processing 9.450 40.309 57.569 4.266 6.092 
6. Chemicals 5.260 13.568 20.947 2.579 3.982 
7. Metal, Mach. , Equip. 21. 897 24. 971 39. 720 1.140 1.814 
8. Other Mfg. 26.483 30.970 44.036 1.169 1.663 
9. Trans., Comm., Util. 20.244 29.795 4 7. 071 1.472 2.325 
10. Trade 71. 700 87.533 110.823 1.221 1.546 
11. F.I.R.E. 16.016 23.981 46.927 1.497 2.930 
12. Services 70.942 79.904 105.320 1.126 1.484 
13. Local.Government 21. 910 67.212 91. 553 3.068 4.178 
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TABLE XX.IX 
PROJECTED EMPLOYMENT MULTIPLIERS BASED ON THE 1980 HOUSEHOLD 
CONSUMPTION FUNCTION FOR SOUTHERN KANSAS, 2000 
Direct Direct, Employment Indirect, 
Sector Direct and and Multipliers Effects Indirect Induced Effects Effects Type I Type II 
(1) (2) (3) (4) (5) 
1. Crops 15.575 26.395 44.805 1.695 2.877 
2. Livestock 16.346 38.922 55.145 2.381 3.374 
3. Mining 10.377 19.359 27.805 1.866 2.679 
4. Construction 7.048 17.670 29.226 2.507 4.147 
5. Agri. Processing 7.913 32.022 45.996 4.047 5.813 
6. Chemicals 4.304 10.589 16.563 2.460 3.848 
7. Metal, Mach., Equip. 16. 711 19.121 31.062 1.144 1.859 
8. Other Mfg. 22.189 25.749 36.328 1.160 1. 637 
9. Trans., Comm., Util. 14.942 22.431 36.418 1.501 2.437 
10. Trade 56.456 69.096 87 .952 1.224 1.558 
11. F.I.R,E. 13.530 19.958 38.536 1.475 2.848 
12. Services 58.810 66.002 86.580 1.122 1.472 
13. Lqcal Government 18.162 55.447 75.154 3.053 4.138 
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TABLE XXX 
PROJECTED WATER MULTIPLIERS BASED ON THE 1980 HOUSEHOLD 
CONSUMJ,>TION FUNCTION FOR SOUTHERN ~SAS, 1980 
Direct, · 1980 
Water Using Direct Indirect, Type II 
and Secto:r; Effects Induced Water 
Effects Mu! ti pliers 
(Gallons) 
Instream and Withdrawal Water Requirements 
2. Livestock 33,896 75.636 2.231 
3. Mining 33.461 60.611 1.812 
5. Agri. Processing 8.222 56.783 6.906 
6. Chemicals 17 .088 46.335 2. 712 
7. Metal, Mach., Equip. 3.527 28.011 7.942 
8. Ot~er Mfg. 12.~59 38.079 2.938 
I 
9. Trans. , Comm. , Util. 249.163 307.974 1.236 
14. Households 12.373 44.332 3.583 
Withdrawal Water Requirements 
2. Livestock 33.896 56.453 1 •. 665 
3. Mit1ing 33.461 45.970 1.374 
5. Agri. Proc~ssing 8.222 37.081 4.510 
6. Chemical$ 17.088 30.610 1.791 
7. Metal, Mach., Equip. 3.527 12.430 3.524 
8. Other Mfg. 12.959 21.540 1.662 
14. Households 12.373 21.644 1. 749 
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TABLE XXXI 
PRQJECTEP WATER MULTIPLIERS BASED ON THE 1980 HOUSEHOLD 
CONSUMPTION FUNCTION FOR SOUTHERN I<ANSAS, 1990 
Direct, 1990 
Water.Using Direct Indirect, Type II 
and Sector Effects Induced Water 
Effects Multi pliers 
(Gallons) 
Instream and Withdrawal Water Requirements 
2. Livestock 33.896 74.259 2.191 
3. Mining 33.461. 59.894 1.790 
5. Agri. Processing 8.222 55.597 6.762 
6. Chemic a.ls :\.7 .• 088 45.828 2.682 
7. Metal, Ma.ch. , Equip. 3.527 26.998 7.654 
8. Other Mfg. 12.959 37.181 2.869 
9. Trans. , Comm. , Util. 249.163 306.787 1.231 
14. Households 10.608 41. 744 3.935 
Withdrawal Water Requirements 
2. Livestock 33.896 55.076 1. 623 
3. Mining 33.461 45.254 1.352 
5. Agri. Processing 8.222 35.895 4.366 
6. Chemicals 17.088 30.103 1. 762 
7. Metal, Mach., Equip. 3.527 11.417 3.237 
8. Other Mfg. 12.959 20.642 1.593 
14. Households 10.608 19.056 1.796 
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TABLE XXXII 
PROJECTED WATER MULTIPLIERS BASED ON THE 1980 HOUSEHOLD 
CONSUMPTION FUNCTION FOR SOUTHERN KANSAS, 2000 
Direct, 2000 
Water Using Direct Indirect, Type II 
and Sector Effects Induced Water 
Effects Multi pliers 
(Gallons) 
Instream and Withdrawal Water Requirements 
2, Livestock 33.896 73.488 2.168 
3. Mining 33.461 59.493 1. 778 
5. Agri. Processing 8.222 54.933 6.681 
6. Chemicals 17.088 45.544 2.665 
7. Metal, Mach. , Equip. 3.527 26.431 7.494 
8. Other Mfg. 12.959 36.679 2.830 
9. Trans., Comm., Util. 249.163 306.122 1.229 
14. Households 9.620 40.295 4.189 
Withdrawal Water Requirements 
2. Livestock 33.896 54.306 1.602 
3. Mining 33.461 44.852 1. 340 
5. Agri. Processing 8.222 35.231 4.285 
6. Chemicals 17.088 29.819 1. 745 
7. Metal, MacJ::i. , Equip. 3.527 10.076 3.076 
8. Other.Mfg. 12.959 20.140 1.554 
14. Households 9.620 17.608 1.830 
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